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The Whale Lice (Amphipoda: Cyaraidae) of the Northeastern Pacific Region 
Leo Margolis^ , T- E. McDonald^, and E. L. Boosfleld ^ 


ABSTRACT 

This srudy ircaui ihc sv siemaucs and ho5i relationships of cyamid ectopamsucs of ivhaJr^ (Cciacea) of ihc 
northeasrem Pacific region. The caprefli dean amphipodfauiilyCyamidajeisrevised.and keys toall component 
genera, subgcitera and regional species arc provided. Omnocyamui ti. g.^Cyamut (Ap^^cyamut ) n. subg., and 
Cyamiis (Mesocyamm) a subg., Cyamm (M^weyamus) mewmbm^edoii f\,^p,,mdCyamMis(Apocyamiis) 
eschricfitil n. sp., art nc^^ ly defined, and subgenus Cyn/itfAf (Faracyamus) 0. 0. Sars is rev ived. Rcdcscribed 
and refLgured, wholly or in pan. are: Cyamtis (Cymim} cen (L) Lamarck. C. f Cyamts) tmiiodomis Ltitken. 
C (Cyamus^ ^rraheus R, tk Vauzeme, C. (Cyamits) ovaUs R. dkr Vauzjfrmc, C. (Cytirnuy^^gritciHs R. dc Vauz- 
tme, Cyfmt4s (Poracyamus) balaenopterae K. H. Barnard, C (Paracyofmis) boopis Luiken, C. (Mesacyamus ) 
Margoiis, C ^Mesocyafims) ombraedon Waller, C iApocynmmji scmmwni Dali, C { Apc^yamux^ 
kessieri Brandt, Neocytvmis physieris (Ponchet); Isocyamas delphinii (Gu^nn-Kknev ille), /. globicipitis 
Lucken, and Pksfyeyamits JlavimculaUiS Waller. Analysis- of a broad langc of characters and char-aclcr stales 
suggests that the phyietic position of the Cyamidae w iihin the Caprellidea may be closer to Capro-gammaridae- 
Caprellidae than to the Caprellinoid jdae-Phii-sicidae evolutionary' grouping as suggested clsc^vhere. Phyietic 
classificsiuon of die Cyamidae accords reasonably well w iih that of die host Cetacea. Thus, species of the most 
priming e genus Cyuinm (and subgenera) are found mainly on ibc most primitive whales (Mysliccii) w hcrcas 
the more advanced genera of cyanuds (tsoryamus, Neocyamus, Ordnocyamus, Syncyamiis, and Saitoryamiis) 
occur onl}' on the more advanced Odontoceli, Some species of Cyri/rinv occur on more primiiive members of 
the Odonloceti on Physerer, Berardim, Monodontidae) but host size and life style may also prov'e 
signincani factors here. Two distinct groups of adv anced cyamids recognized herctn could support other 
evidence for polyphylebc on gin within the Odontoceii. How ever, such conclusions would seem premature 
since many host-parasile relationships remain undiscovered. 


Introduction 

The caprellidean family Cyamidae comprises a 
major parasitic group of amphipod crustaceans, Some 
gamma ridean fami I y groups (e. Opts idae^ T ri schizc^ 
stomatidae, Lafystiidae) are ectoprasites of fishes, 
Hyachelia (Talitroidea) occurs on marine turtles, and 
members of the suborder Hyperiidea aUach to pelagic 
coelemeratesandtunicaies (BQUsfield& Kabata 198S). 
Only the Cyamidae, consisting of seven genera and 34 
known species, are ectoparasites of Cetacea. Three 
genera and eight species have previously been reported 
from the Northeastern Pacific, of which tw o genera and 
five species have been noted on whales in North Ameri- 
can F^cific waters. The purpose of this study is to 
update know ledge of die systematics and host- parasite 
relationships of this regional crustacean group. 

Early studies on Cyamidae in the northeastern 
Pacific marine region commenced with the work of 
Dali (1872a, b„ 1874) . From Californian waters he 
described as new^ specks Cyamis su^sus (e^ hump- 
back w'hak, Megapiera nodosa) and Cyamus scam- 
Cal i fomia G ray w^hal e, Eschrkh msgihb^^sns) . 
From Al^kan waters Dali described tlie new species 
Cyami^s terdator and C. graciUs [(ex Pacific right 


whale (=black right whale) Balaena sieboldii (- B. 
glacialis)], as well as C mysnceii (ex bow head whale, 
Balaena mysnceius}. Dlnistradons of C. C 

sCidnmoni, and C. mysiicdi appear in Scammon's 
(1874) account dF North American Pacific Cetacea. 
Lutken (1887), after reexamining DalTs specimens, 
considered C* iemator identical with C- ovalis R. de 
Vauzeme, 1S34, C, mysricett Dali identical with C, 
monodomLs LOtken, 1870 (= C ceti Linnaeus, 1758) 
and C. sufjusas identical %vi£h C. pacijicus Liitken, 
1 873 , This last si>ecies was described by Lutken { 1 B73) 
from an unidentified cetacean caught off the Pacific 
coast of Central America. Liitken (1873, ISST) further 
considered C. pacificus as probably identical with 
Cyamus bcjopis Liitken, 1870, a view upheld by later 
w^cffkers. Sars (1895) created the new^ genus Para- 
cyofnus for C boopis. Subsequently Cyamas grojcHis 
was transferred to this genus by Barnard (1932). 
Paracyamus b{X>pis has also been recorded from the 
humpback whale in British Columbia by Cornwall 
(1928) and in Alaskan waters by Scheffer (1939). 
However, the genus Paracyoiiius was recently placed 
in synonomy of Cywnus by Margolis ( 1959). 

In the northwestern Pacific ocean, several species 
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have been recorded from Kamchatka, Korea, and Ja- 
pan. A. Brandt (187)) believed he had rediscovered 
Sirenocyamux rhytinae J. F. Brandt. 1846. Later he 
noted its great similarity to Cyamus ovalis, attached to 
a piece of skin of what he believed to be Rhytim bor- 
ealis (the extinct sea cow'), which was preserved in the 
St. Petersburg museum. The animaJ was apparently 
caught off Kamchatlia. CytimHj ovalis was later re* 
corded by A. Brandt (1872) from Balaem japonica 
(probably identical with B. glacialis) in Kamchatka 
waters and thereby considered C. rhytinae as only a 
variety of C. ova//5. Liitken ( 1 873) came to the conclu- 
sion that C, rhytinae of A, Brandt, 1871, was identical 
w'ith C. ovalis and the piece of skin from which Brandt 
recovered his specimens was actually from jS./apom’co 
and not R. borealis. The original amphipod parasite of 
R. borealis vidis described by Stellerin 1751 and named 
Sirenocyamiis rhytinae by J. F. Brandt in 1846. He 
considered tliis parasite to be closely related to the 
genus Cyamiis. Liitken (1873) temporarily placed the 
species in the genus Cyamus, but its true systematic 
position remains in doubt. Cognizant of the descrip- 
tions of Steller floe. ciL) and J. F. Brandt (loc,. cii.), 
theseamphi pods doubtful I y belong to the genus Cyamus 
or even the family Cyamidae. Liitken (1873) also 
listed C. gracilis (i.e,, Paracyamas gracilis) as a para- 
site of Balaena japonica in the seas off Kamchatka. 

Andrews (1914) reported C. scammoni as parasitic 
on the gray whale in Korean waters. From Japanese 
seas [shii (1915) recorded a species of Cyamus from 
Berardius bairdi, w'hich Iwasa (1934) believed was 
probably P. boopis. The latter author redescribed C. 
ovali-S and C, erraticiis R. de Vauzeme, 1834, taken 
frc«n B, glacialis, Cyamus elongatus was newly des- 
cribed from the humpback whale by Hire (1938). The 
latter also recorded C. globicipitis Liitken. 1873 (= 
isocyamus delphini (Guerin-Meneville, 1836) from 
Giobkephahis scanimoni in Japanese waters. 

A more recent account of cyamid ectoparasites 
from the North American Pacific coast w'as given by 
Margolis & Dailey ( 1 972), and the w'orld cyamid fauna 
updated by Berzin & Vaslova (1982). Fourteen 
cyamid species are here recorded from whales caught 
off the British Columbia coast and landed at Coal 
Harbour, and from other localities along the coast of 
British Columbia (Table !, p, 110, and species ac- 
counts). Two species Cyamus (Mesoyamus) meso- 
rubraedon and Cyamus {Apocyamus) eschrichtii, are 
described as new- to science. The specimens were 
collected by Mr. G. C. Rke, unless otherwise noted. 
All specimens formerly in the collections of Dr. Leo 
Margolis, Pacific Biological Station, Nanaimo, B. C., 


are now in the Parasitology Collections of the Canad- 
ian Museum of Nature (CM.N), Ottawa. 
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tial cyamid material from the west coast of North 
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Systemtitics 

Family Cyamidae Rafinesque, 1817 
Cyamidae Liitken 1873; Sars 1895; Cbevreux & Page 
1925; Stephensen 1942; Margolis 1954; Leung 1967; 
Griiner 1975;Laubitz 1993; Krapp-Schickel 1993, 

Type genus; Cyamus Latreille, 1796 
Genera: Orcinocyatnus newgenus; Isocyamus Gervais 
& Van Beneden, 1859; Neocyamus Margolis, 1955; 
P/oiy'cyawuj Liitken, 1870;5yncya)'nu5Bowman, 1955, ■ 
Scutocyamus Lincoln & Hurley, 1974, 

Diagnosb: Body(peraeon) short, wide, dorso ventral ly 
depressed, usually smooth dorsally, often with short 
ad-hesion sfanes ventrally. Peraeon 1 usually fused 
with head. Eyes small, dorsal. Antenna 1 short; 
antenna 2 very short or rudimentary. Buccal mass 
small, mouthparts reduced. Upper lip usually notched 
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apjcally, lobes variously asymmetrical. Lower lip. 
inner lobes present, often fused. Mandible lacking 
palp; molar rudimentary. Maxilla I, palp smalt, I- 
segmented. Maxilla 2 small, plates very smal I or fused. 
Maxilli-ped basal segments often fused medially; palp 
often lacking. 

Gnathopods ! & 2 strongly subchelate, unequal in 
si ze , s I i ghtl y sexual I y di raorphi c ; segments 3 & 5 often 
fused with 2 & 4 respectively. Peraeopods 3 & 4 
lacking. Peraeopods 5-7 short, stout, powerfully clasp- 
ing (raptorial) in form. Peraeon segmenis 3 & 4 each 
with paired co.xal gills, simple or ramified, usuallywith 
accessory' gills. Pleopods (one pair) rudimentary' and 
fused in male, lacking in female. All species 
ectoparasitic on Cetacea. 

Remarks: The diagnosis is adapted partly from Sars 
(1895) Chevreux & Page (1925), Griiner (1975) and 
Krapp-Schickei ( 1993) whose key floc.cit.T involving 
presence of a mandibular palp appears to have been a 
printing lapsus (pers. comm.). 

Cytimus Latreille, 1796 

Subgenera: Cyamus (L.) l..amarck, 1801 (nominate); 
Paracyamu.^ G. O. Sars, 1 895; Mesocyamus. new sub- 
genus (p. 82); Apocyatrtus, new subgenus (p. 87). 

Diagnosis: Mostly relatively large animals, eciopar- 
asitic on large w'ha[e.s, mainly Mysticcli, Ziphiidae. 
Monodontidae, and Physeteridac. 

Body variable, often slender in males; lateral lobes 
of peraeon segments separate, not contiguous or over- 
lapping. Peraeon segments 5-7 with ventral adhesion 
spines. 

Antenna 1 targe. 4-segmented, Antenna 2 medium 
small, 4- segmented. 

Mouthparts; Upper lip shallowly incised apically. 
lobes variously asymmetrical; eplstome variously de- 
veloped often strongly. Lower lip, inner lobes sepa- 
rated distally, small; outer lobes broad, moderately to 
widely separated. Mandible; mdar flat, weakly 
triturativc, with proximal molar seta; incisor typically 
5-dentate; left lacinia basically 5-dentaie,right laeJnia 
iriftd; blade spines present in spine row. Maxilla i, 
body short, broad; outer plate with 6 (7) short apical 
spine-teeth; palpshort, 1-segmentcd. Maxilla 2 short, 
outerplatedistinctlysetofffrom innerplate. Maxilliped; 
basal plates separated, segment 3 (ischium) not exceed- 
ing segment 2 (basis); palp 4-segmented, present in 
early life stages, often persisting in adult. 


Gnathopod 1 medium. 6-&egmented (ischium dis- 
tinct); propodal palm distinct, dactyl short, w'ith fused 
unguis; carpus large ; basis slender. Gtiathopod 2 large; 
Ssesmenied (ischium fused with basis); propod elon- 
gate, palm oblique, bidentate; carpus small, cryptic; 
basis short, broad,with distinct anterior “flange”: 
Coxal gills usually simple, slender; accessory gills 
present, variously developed, 2-4 iobate. 

Peraeopods 5-7 similar. 5-segmented; carpus large, 
propod large, elongate; dactyl large; merus small, 
subcryptic; ischium variously fused to short basis hav- 
ing large anterior flange. 

Abdomen narrow. Male pleopods variously cleft 
distally. apices rounded, finely setulose. 

Female: body size smaller and peraeon typically 
broader than in male; brood plates with marginal setae. 

Remarks: As noted below-, the percentage of species 
of the genus Cyamw5(sens, lat.) remaining tobe discov- 
ered is probably quite low. These cyatrads tend to be 
ectoparasitic on large, relatively slow' swdmming and 
commercially important species cf whales. Many 
thousands of whale carcasses have been examined and 
ectoparasites relatively frequently observed and col- 
lected during legal whaling operations that lasted for 
about two centuries. 

Subgenii& Cyomus Latreille, 1796 
(revised status) 

Type species: Cyamus celi (L.) Lamarck, 1801 
Species: Cyamus erralfcus Roussel de V'auzfime, 1834; 
Cyamus gracilis R. de Vauzeme, 1834; Cyamus oraiis 
R. de Vauzeme, 1834: Cyamus monodonlis Ltilken, 
1873; Cyamus tiodosus Liitken, 1873. 

Diagnosis: Primitive cyamids, with generally plesio 
morphic mouthparts and appendages. 

Head elongate, lateral margins bulging posteriorly. 
Peraeon 2 slightly broadening posteriorly, hind comers 
produced, Peraeon segments 3 & 4 short, lateral 
"wings'* separated. Peraeon segment 7 little broaden- 
ing distally. 

Mouthparts basic, little modified. Upper Up, epl- 
stome strongly developed. Lower I ip. outer lobes large, 
narrowing distally. Left mandible, lacinia usually reg- 
ularly 4-5-deniate; several blades in spine row. Max- 
illa I, outer plate often with 7 teeth on left side, 6 on 
right side; inner distal margin bare. Maxilla 2, outer 
plate narrow, little exceeding inner plate. MaxiHiped 
palp usually present in adult stage (except C. gracilis). 
(fontintied on p. 71). 
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KEY TO GENERA OF CY AMlDAE 

1. Peraeon 1 separated from head region [Figs, 1 (A.4): 27]; gnathopod 1 reiatively large, palm vertical 

[Fig. I (F.l] 2. 

Peraeon 1 distinctly fused with head [Fig 1 (A.1-3)J; gnathopod 1 relatively small, palm typically 
oblique or lacking [Fig. 1(F.2‘4)] 3, 

2. Peraeon 1 distinct from peraeon 2 [Fig. 26]; peraeon segments 6 & 7 distinct . PUitycyamus (p. 102) 

Peraeon segment 1 fused with peraeon 2, marked by marginal notch [Fig. 27]; peraeon segments 6 &. 
7 fused dorsally Syncyamus (p. 106) 

3. Antenna 2 small, 4-segraenred [Rg. 5A]; maxilla 2 inner & outer lobes distinct [Fig, 1 (D.1-3)] . , , . 

Cyamus (p> 6S 

Antenna 2 minute, 2-3 (rarely 4) segmented [Fig. 24J; maxilla 2. inner lobe lacking [Fig. 1 (D.5)]. 4 

4. Coxal gills multi -branched [Fig. 23j; peraeopods 5-7 slender, segment 4 elongate [Fig, 1(H. I)J. .... 

- . . . Neocyamus (p. 101) 

Coxal gills normal simple or paired [Figs. 2, 20]; peraeopods 5-7, stout, segments 4 short, , , , , , 

[Fig. 1{H.2 -4)] 5. 

5. Peraeon segments 6 & 7 separated dorsally [Fig, 9j; maxilliped 2-segmented [Fig. I (E.2-3)]. ... 6. 
Peraeon segments 6 & 7 fused dorsally [Figs. 27, 28]; maxilliped 1-segmented, fused basally (Fig. 

I(E,4)] .Scutocyamus (p. 108) 

6. Gnathopd 1, unguis of dactyl distinct [Figs 20. 24}: coxal gills single, with large accessory gill 

[Figs. ,20, 21] isocytimus (p. 96) 

Gnathopod 1, unguis of dactyl fused [Fig. 2] ; coxal gills double, accessory gill lacking [Fig. 19] , ■ 
Orcinocyamus (p, 93) 


KEY TO NORTH AMERICAN PACIFIC SPECIES OF CYAAWS (SENS. LAT.) 

(not including C. nodosus, ectoparasitic on the Arctic narwhal, Monodon monoceros). 

1. Outer plate of maxilla I typically with 6 apical spine teeth (occ. 7 on one , rarely on both), inner 

distal margin nearly bare [Fig, 7]; upper lip, epistome strongly developed distally [Ftg. 5] — .1. 
Outer plate of maxilla 1 usually with 7 apical spine teeth (both sides), inner distal margin strongly 
setose [Fig. 10]; upper lip, epistome weakly or not developed apicatly [Fig, 14], 8, 

2. Lower lip, outer lobes distally broad [Fig. l(B.l)j; maxilliped palp usually lacking in adults [Fig. 

l(E,3)j Cyamus (Panocyam us) 3. 

Lower lip, outer lobes distally narrowing [Fig. 1 (B.2); maxilliped palp usually present in adults: 
[Fig. 1 (E. 1)1 Cyamus (Cyamus) 4. 

3. Coxal gills very slender, elongate (both sexes) [Fig. 8]; antenna 1 elongate, >twice head length; 

peraeopods 5-7, segment 4 with acute posterior process; on Megaptera fwvaeangUae 

C. (Paracyamus) boopis (p. 80) 

Coxal gills relatively short, thick (sausage tike in female) [Fig. 9); antenna 1 shon, < 2X length of 

l>ead; peraeopods 5-7, segment 4 rounded below; on species of Baiaenoptera 

^ ^ C, (Paracyamus) balaenoptcrae (p. SO) 
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CHARACTER 
BODY PARTS 

CHARACTER STATES WITHIN GENUS CYAMUS 

ALL GENERA 
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Fig. 1, Characters and character states within family Cyamidae. 
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4. Peraeon segment 5 & 6 with 2 pairs of ventral (adhesion) spines; maxilliped palp usually present 

in adults : on various Mvsticcti and Monodontidae 5. 

r 

Peraeon segment 7 with single pair (or none) of ventral adhesion spines; maxiiiiped palp usually 
lacking in adults; on Eubaiaena glacialis only - 7. 

5. Coxal gills double on each side of peraeon segments 3 & 4 [Fig. 5J; accessory gills elongate on 

peraeon 4; gnalhopod 2. palm short, deeply concave [Fig. l(G,l-2)]; maxiiiiped palp segments 

2 & 3 subeejual in length; on Eubaiaena giocialis . . Cyamus (Cyamus) ovaiis (p. 74 ) 

Coxal gills single; accessory gills short; gnathopodl, palm broad, shallow [Fig. l(G.3)]; maxiiiiped 
palp, segment 2 less than segment 3 6. 

6. Peraeon segments narrow, "wings" widely separated [Fg. 3]; coxal gills slender, elongate,eX' 

ceeding head; maxilla 2. outer plate large, distinctly exceeding inner plate [Fig. 3 ];oeii Balaena 
mysticeta and Eschrichtius robusluS CyamtiS (CyUmus) ceti (p. 71) 

Pferaeon segments wide, "wings" narrowly separated; coxal gills relatively shon, sausage-like, not 
extending beyond head; maxilla 2, outer plate narrow, little or not exceeding inner plate [Fig.4 ]; 
on Delphinaptera and Monodon Cyamus (Cyamus) monodontis (p. 71) 

7. Peraeon segment 7 with 1 pair ventral (adhesion) spines [Fig. 6]; left mandible with 5-8 blades in 

spine row ; accessory gills sexually dimorphic Cyamus (Cyamus) srraticus (p. 76) 

Peraeon segment 7, ventral spines faint or lacking [Fig, 7]; left mandible with 2-3 blades in spine 
row ; accessory gills small, similar Cyamus (Cyamus gracilis) (p. 76) 

8. Headdistincily longer than broad [Fig. 1 (A. 1-2)]; peraeopods 5-7 and dactyls powerful, elongate; 

gnathopod 2, propod powerful, elongate (Fig. 1(G3)]; palms usually shallow, elongate 

Cyamus (Mesocyamus) 9. 

Head short, length little (or not) longer than basal w'idth [Fig, l(A.3)); peraeopods 5-7, propods and 
dactyls relatively short and w'eak; gnathopod 2, propod short, deep, palm short, sharply concave 
[Fig. 1(G.2)] Cyamus (Apocyamus) 11. 

9. Maxiiiiped palp usually present in adults; Upper iip with moderate epistome; maxilla 2, inner plate 

exceeding outer plate; on PAvseteronly Cyamus (Mesocyamus) catodoutis (p, 82) 

Maxiiiiped palp lacking in adults; upper lip, epistome indistinct or lacking; maxilla 2, outer plate 
the larger; on ziphiid and cschrichtiid whales. 10. 

10. .Antenna 1 large, much exceeding head; coxal gills slender, elongate, extending beyond head; on 

Esckrichtius robustus Cyamus (Mesocyamus) mesorubraedon (p. 87) 

Antenna 1 short, little longer than head length; coxal gills short, not extending beyond head; on 
Berardius bairdi Cyamus (Mesocyamus) orubraedon (p. 84) 

1 1. Maxiiiiped lacking palp in adults; lower iip. inner lobes nearly totally fused distally; maxilla 2, 

inner plate fused to outer Cyamus (Apocyamus) kessleri (p. 93) 

Maxiiiiped palp usually present in adults; lower lip, inner lobes distally separated; maxilla 2, 
inner plate distinctly demarcated from outer. 12. 

12. Coxal gills paired (double) on each side, strongly coikd [Fig. 131; peraeon segment 2 broadly 
shield-shaped, with subacute lateral "wings" ........ Cyamus (Apocyamus) scammoni (p. 90) 

Coxal gills single, sausage-like [Fig. 1 5]; peraeon segment 2, lateral wings posteriorly broadest . 
Cyamus (AjWJcyoraws) eschrichlii (p, 90), 
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Fig. 2. Cyamus (Cyamus) ceti (L.) Lamarck, 1801. Male (12 mm); female (10.5 mm). 

ex Bahena mysiiceius^ Sooke, B. C- 
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Fig. 3. Cyamus (Cyamus) ceti (L.) Lamarck, 1801. (peraeopods and mouthparts). 
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Gnathopod 1 distinclly 6-segmensed. popod palm 
steeply oblique. Gnathopod 2 powerful, 5-segmented; 
anrerior flange of basis strongly developed; propod 
[X>werfully elongate-ovate; dactyl strong. Peraeopods 
5-7 poweiful; carpus deep, propod elongate ovate; 
dactyl strong. 

Coxa! gills usually single, slender occasionally dou- 
ble on each side. Accessory gills double, variously 
developed. 

Male pleopods deeply notched apical I y. 

Female: generally smaller than male. Margins of 
brood lamellae strongly lined with setae. 

Remarks: Most species of subgenus Cyamus are 
ectoparasites of primitive mysticetid whales (Bal- 
aenidae) but may occur also on Eschrichdus. Two 
species are apparently found only on arctic monodon- 
tid whales, a group that is not closely related to the 
Mysticeti. 

Cyamus (Cyamus) ceti (L-? 1738) (Lamarck, 1S(H) 
(Figs, 2. 3) 

Cyamusceu Stephensen 1942;Margolis 1955; Leung 
19G7\ Levin & Pfeiffer 1999. 

Cyamus mysJiceti Liitken, 1 860; Liitken 1 873. 

Material Examined: 

Sookc, B. C., stranded gmy whaJc, Ocl 29iS9, R. 
Baird & P. Sieacy colb,^ - .seveial specimens, CMN collec- 
tions. 

St fence [sland, Bering Sea, Alaska, cx bciw hcad 
whale fnysiked} -1 viaJ of specimens (identified 

for Bud Fay, June, 1961), CMK collcctiorLS. 

PoiniHopc, Alaska, sx txnvhead whale - 1 female speci- 
men (idenlified for R. Rausch, February, 1963 ). 

Alaska (loc. undet), ci bow head whale - I specimen 
{identified for Lany- Jensen I6-IV-81), CMN collections. 

Diagnosis; Male (to 12 mm) 

Body short, broad; peraeon segment 4 widest; per- 
aeon segments 5-7 each with single pair of ventral 
adhesion spines. Antennae ty pical of the genus. 

Mouthpeits:Upperlipbroadlyandshallowlynotched 
below, lobes subequaL Lower lip. inner lobes distinct, 
mandibuiar lobes large, not widely separated Man- 
dibular incisor appearing 4-toothed; left lacinia 5- 
dentate;4 blades in spine row. Maxilla L outer plate 
with 7 apical spine-teeth on left side^ 2 groups of 3 
spines on the right; palp with stiff apical setae. Maxilla 
2 short, small; inner plate small, with 1-2 apical setae; 
exceeded by distinct, broad, ajMcally setose outer pi ate. 
Maxi 1 1 iped pal p di sti net i n adults ; dactyl el ongate , apex 
setulose fnot subacute), inner margin not pectinate; 


segmenis 2 and 3 subequal in length: basi s t '2 fused lo 
opposite number, lobe evanescent, margin with 2 ^iel- 
ules. 

Gnathopod 1 6-segmemed. with slightly oblique 
propodal palm and dactyl lacking distinct unguis. 
Gnathopod 2 short, powerful, segments 3 & 5 vestig- 
ial; propod large, deep, palm steeply oblique, hinge 
tooth strong. 

Coxal gills single, thick, with dislincl, large, un- 
equally paired basal accessory gills. 

Peraeopods 5-7 shorty powerful; basis short, broad, 
antero-disia! flange large: segment 3 vestigial, parity 
fused to 2; segment 4 suberypde, with no free anterior 
margin; segment 5 very short and deeper than length of 
basis; propod short, stouE, with slight distal palm; 
dactyl short not strongly curv^ed. 

Male pleopods regular. Penes nearly sfraighl. 

Female (ov.) (10.5 mm): brood lamellae large, 
margins strongly setose. 

Renmrks: Material illustrated here may vaiy^ slightly 
from that taken from arctic bow^head whales figured by 
Liitken (loc. dL) and others. 

Cyamus (Cyamus) mouodontis Liitken^ 1870. 

(Fig. 4) 

Cvfl/nwj? Lutken 1873 , Stephensen 1942: 
Leung 1967. 

Material Examine : 

Vancouver Public Aquarium, B. C., ^ Beluga 
(DelphUiapiera leucas), A. C. McNeill coll.^ November, 
1 972 - maJ e ( 7.0 mm) , sli de mou nt, CMN NMCC 1 989- 1 0 S . 

Diagnotsis; Male (7,0 mm) 

Body squat, medium broad, widest at peraeon seg- 
ment 4. Peraeon segment 1 shield-shaped; peraeon 
segments 5-7 each w-ith single pair of ventral spines. 

Head markedly broadened at fusion of peraeon seg- 
ment 1. Antenna 1 medium, little longer than head 
Antenna 2 normally 4-segniented. 

Mouthparts: Upper lip w^ilh sharp distal notch* lobes 
subs ymmetri cal. Lower lip, outer lobes relative nar- 
row', inner margins heavily setulose; inner lobes w {th 
shallow apical notch. Mandibular incisor oriequally 5- 
tocihed; left lacinia 5-6 dentate; right lac imatrifid, both 
with 3 thick Wades in spine row* Maxilla 1 medium- 
large, deep, outer plate with 6 apical pectinate spine- 
lecth; palp relatively large, reaching end of outer pi ate^ 
apex bearing several stout bJade-iike setae. Maxilla 2 
very small; outer plate distinct, with several apical 
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Fig. 4. Cyarttus (Cyatnus) monodontis Liltken, 1873, Male (7,0 ram) ex Oelpkiftapiera (beluga). 

Vancouver Public Aquarium, B, C, 


AMPHlPACfFlCA VOL II NO 4 OCT. 10, 2ClCXl 


73 



Fig. 5, Cyamus (Cyamus) cvalis Roussel de Vauzeme, 1S34. Male (16 mm); female (10 mm). 
ex E ualaena glaciaih. North Pacific Ocean, (after Iwasa 1934; inset; after Lutkcn 1873), 
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barely exceeding disli net inner plate tipped with 
2-3 long setae. Ma.\iMiped palp stout; segment 6 long- 
est; dactyl mcdium-Iarget simple, apex acute; basal 
segment large, separated from opposing basis by half 
its length, lobe small with 2-3 short setae; segment 3. 
inner margin with single seta. 

Gnathopod I relatively short; segment 3 narrowing 
anterioriy; segment 4 short; segment 5 short and deep, 
with short posterior margin; segment 6 medium, palm 
nearly horizontal, with small rounded tooth at proximal 
angle; dactyl strongly curved, unguis fused. Gnaiho- 
pod 2, segment2 very short and stout; segments partly 
fused to amero-distal flange of segment 2; segment 4 
small, triangular; segment 5 large, powerful, ovatc, 
palm deeply concave, w'ilh stout sharp hinge tooth and 
strong tooth at posterior angle ;dactv1 medium, moder- 
atelv curved. 

Coxal gills large, thick, single on each segment, 
attached to peraeon viaa short swollen stalk; accessory 
gills short, double, posterior slightly the larger. 

Peraeopods 5-7 short, stout; segment 3 virtually 
fused to segment 2; segment 4 narrow', with short ant- 
erior margin; segment 5 short, with short acute hind 
margin; propod medium, narrowing distally; dactyl 
medium, not strongly curved. 

Male pleopods with medium apical cleft cleft. Penes 
regular in form 

Female (ov.) (to 6.0 mm?): brood lamellae ovate, 
with short marginal setae. 

Remarks: 

Cyafnus ( Cyamuj) >noncfdoniisfxc\in on belugas in 
the northern Bering Sea and western Arctic Ocean. 
Cyamus nodosus Liitken, 1 860, occurs more fre quenti y 
on the arctic narwlial, and differs in having the dorsum 
of peraeon segments 3-7 divided into 2-4 rugged parts 
(Margolis 1954b, 1955; Leung 1967). nodosus is 
here assigned tentatively to subgenus Cyamus. The 
mouthpans have not wi been fully described. The 
maxilliped palp is lacking in adults (Margolis 1955). 

Cycimus (Cyamus) ovidis Roussel deVauz^mc, 1834 
(Fig. 5) 

Cyamus ovaiis LUtken 1873; Iwasa 1934 (PL VI); 
Stephensen 1942; Margolis 1955; Leung 1967. 
Cyamus tentaior T>s\\, IS74. 

Material Examined: 

Ofl’ A 1 as ka, souihem Bering Sea, ex right w hale - era) 
male & female -specimens (identified for D. Rice, Dec. 1964 
& Jan. 1965, CMN collections. 


Southern Benng Sea, ex nght whale - several males & 
females (identified for D. Rice in Dec. 1964, Jan. 1965; 
CMhJ collections. 

Diagnosis: Male (to 16 mm). 

Body medium broad, w'idest at segments 3 & 4, lobes 
little separated. PferaecHr segment I broad, anterior 
margin convex; peraeon segments 6 & 7 each w ith pair 
of obliquely set ventral spines. 

Head medium long, sharply broadened at fused 
peraeon segment L Eyes subovatc. black. Antenna 1 
si ende r, elongate , 4-scgmcntcd, sc gmen is 1 -3 subequ al , 
segment 4 short, narrowing, with apical and lateral 
setae. .Antenna 2 short, segments short. 2&' 3 larger 
and subequal, segment 4, apex subtruncate, short- 
setose. 

Mouthparts: Upper Up narrow', shaJlow'ly notched 
apically, lobes subequal. Loweriip relaii vely narrow, 
outer lobes quite narrow, subacute; inner lobes fused 
except for sharp apical notch* Body of mandj ble short, 
stout; incisors 5-6 dentate; molar flat, weakly ridged, 
with proximal molar seta; left laciriia 5-dentate; 6-7 
blades in spine row ; right laclnia indistinctly trifid; 3- 
4 blades in spine row, Maxilla 1 short, broad, w'ith six 
stout pectinate apical spine-teeth; palp short, thick, 
proximal, rounded apex with stiff setae. Maxilla 2 
short, small, inner plate with 2-3 apical setae, distinctly 
exceeded by ai^calty setose outer plate. Maxilliped 
palp large, present in adults; segment 6 longest, dactyl 
short,acute, inner margin strongly pectinate; basis (seg- 
ment 2) large, totally separated from opposing mem- 
ber. apical (inner) plate rounded, setose, exceeding 
short, weakly setose segment 3 , 

Gnathopod 1 small, slender, 6-segmented; basis 
with trace of coxal attachment; segment 3 distinct, 
nearly as long as wide; segment 4 short, with short 
anterior free margin; segment 5 large, almost sub- 
rectangular; propod slightly larger, shallow, with 
sharply concave palm and broadly rounded posterior 
angle; dactyl short, slightly curved. 

Gnathopod 2 short, stout, appearing 5-segmented; 
basis short, thick, with shallow' antero-distal flange; 
segment 3 narrow, distinct; segment 4 subtri angular, 
lacking anterior free margin; segment 5 cryptic; seg- 
ment 6 (propod) large, deeply subovaie, narrowing 
distally, palm a short sharp notch, w'iih strong hinge and 
proximal teeth; dactyl short, moderately curved. 

Coxal gills medium long, slender, slightly exceed- 
ing head, unequally triple on peraeon 3, unequally 
quadruple on peraeon segment 4. 

Peraeopods 5-7 short, stout, strong, 5-segmenled. 
peraeopod 7 slightly smallest; segment3 fused to short 
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Fig, 6, C, (Cyamus) erraticus (Roussel dc Vauzeme, 1834; Male (13,2mni; female (10.5 mm). 
Eubalaem gladalis, Sooke, B. C- [after Iwasa 1934; Inset: after Margolis 1955). 
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basis having ventra] facia] adliestoti spine; segment 4 
small; segment 5, deep, hind margin short, toothed: 
propod elongaic-ovaic, palm indistinct; dactyl short, 
medium curved. 

Fused pleopods of male incised laterally, with deep 
apical notch. 

Female (ov.) (to 13.2 mmi): Coxal gills unequal ly 
double on peraeopods 3 and 4. Gnathopod 2 with 
relatively brcjad palm and sharper palmar teeth. Brood 
lamellae large, ovate, margins setose. 

Remarks i Cyarims ( Cyamus) ovaHs exh i bi ts general ly 
plesiomoqshic character stales, considerably more so 
than C. (Apocyamus) scammom. The species is not 
uncommon, especially in the western ^■o^th Pacific 
(Twasa 1934) bat, to date, the species has not been 
recorded from the coast of British Columbia. 

Cycjfftiis (Cyamus) erraticus R. de Vauzeme, IS34 
{ Fig. 6 ) 

Cya/ms Liitken 1873; Iwasa 1934; Margolis 

1955 ( = Cyamus glacial is). 

Paracyamus erratic us'B^nmTd 1 932; Stephensen 1942. 
Material Examined: 

Off west coast Vancotav er fsland, B. C.. ex skin, biact 
nght whale [Bakiem gbicialis), lajHlcd at Coal Harbour 
\Mialin^ Station, G. C. Pike coll, - mates, 55 females, 
i ncluding juveniles of each ( idetiiified by Leo Margolis, Feb. 
X 1954, (PBS J2-M). 

SouLhem Bering Sea, ex nght whale {Balaena gtaciaHs) 
-several males & females (identified for D. Ricc, Dec. 1964; 
Jan. 1965), CMN collections. 

Off Japan, ex 2 right whales {Baiaem gladaih} - stverAi 
males & rGmales {ideisiiried for D. Rice, Dec, 1964; Jan, 
1965, CMN collections. 

Diagnosis: Male {to 13.2 mm, or larger in specimens 
from Atlantic and southern hemisphere (Margolis^ 
1955). 

Body medium large, broadestat peraeon segments 3 
& 4. Peraeon segments 5 & 6 each with 2 pairs of 
ventral spines (anteriofpairlargcr);peraeon segment? 
with one pair of stout adhesion spines. 

Head medium longer, expanded teisally. Antenna 1 
slender, 4-segmented, segments subequal; segment 4 
subacute, with apical and lateral semles. .Antenna 2. 
medium -short, 4-segmented . segment 1 ver>^ short, 3 
longest, 2 medium, swollen; segment 4 acute, with 
apical and marginal setules. 

Mouthparts: Upper hp narrow ^ w iih shallow apical 
notch; lobes subequal ;epistome prominent. Lower lip* 


outer lobes narrow, inner margins straight: inner lobes 
tall* apically sharply separated. Mandibular incisor 5- 
dentate; left laclnia large, Sdentate, w ith 6-7 blades 
extending alongside molar; right lacinia narrow , tri- 
dentate, wrilh distal flat process; several short blades in 
spine row proximaSIy; molarflat. with proximal plum- 
ose seta. Maxilla 1 narrow, apex wuth 6 stout pectin- 
ate spine-teeth; palp set proximally, longer than wide, 
with numerous strong apical setae, and outer marginal 
setules. Maxilla 2 small, inner lobe distinct, apex with 
two setae; outer plate distinct, narrow, truncate apex 
strongly setose. Maxilliped palp 4-segmented* rcb' 
tively stout, usually present in adults* espedally fe- 
male segment 6 distinctly longest* dactyl strong, acuie. 
finely pectinate distaJly: basis fused proximaliy to 
opposite number, lobe prominent, distally setulose, not 
exceeded by distally setuEose segment 3, 

Gnathopod I small, 6-seginented; segment 3 small 
but distinct; segment 4 with short anterior margin; 
segment 5 subrectanguiar; segment 6 (propod) expand- 
ing distally* palm straight, nearly vertical, with small 
median tooth and sharply rounded proximal angle: 
dactj'l short, slightly curved. Griathopod 2 short, stout, 
appearing 4”Scgmented (3 fused with 2 and 5 cryptic); 
basis with strong bifurcate anterodista] flange; segment 
4 short, with short distal process; propod shallow |y 
subovate, palm medium, shallow ly concave. both hinge 
tooth and proximal tooth weak: dactyl medium, gently 
curved. 

Coxal gills single, slender, elongate: accessory gills 
short, paired, posterior longer, apices acute, sexually 
dimorphic: 

Peraeopods 5“7 vciy short, 5ioat;segmeni 4 lacking 
anterior free margin; segment 5 deeper than long; 
propod narrowing distally; dactyl strong 

Female: (ovril to 1 0.5 mm): peraeon segments 5 & 7 
w ith I pair of stout ventral adhesion spines; pcracon 6 
w ith 2 pairs of spines, anterior pair larger. Coxal gills 
each w ith si ngle i rregu tail y I obite acce s sory gi 11 . Brood 
lamelkie marginally setose. 

Remarks: C (Cyamus) erraticus is distinguished by 
the two pairs of ventral spines on peraeon segment 6, 
and by the sexually dimorphic accessory gills. 

Cyamus (Cyamus} gracilis R- de Vauz^rne, 1834 
(Rg. 7} 

Cyamus gracilis Ltltken 1873; Margolis 1955; Leung 
196X 

Paracyamus gracilis Barnard 1932, 
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Fig. 7. (Cyamus) gracilis (R. de Vauz^me). Male (10 mm); Female (ov.) (8 mm), 

£i Eubalaena gladalis. North Pacific Ocean [ after Iwasa (1934); Inset: after Lutken (1873)], 
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Material Encamliied: 

VjciOTafMass,, USA, jionhem right whaie, Rovntree 
colL, 29i''09/86, Male, female slide mount-s. CMN collec- 
tions. 

Original material ei southentright whale, 

Dij>gnot>is: Male (to 10 mm). 

Head narrow, elongate, slightly widening at fused 
peraeon segment 1. Body relatively slender, long- 
ovate in outline; broadest at peraeon segments 3 & 4. 
Peraeon segment 2 large, deep, shield-shaped: peraeon 
segments 5-1 lobate laterally, sloped posteriorly, each 
with single pair of ventral spines. 

Antenna 1 relatively short, little longer than head, 4- 
segmenied; segments 1-3 subcqual; segment 4 slender, 
relatively long, apex subacute, weakly setose. An- 
tenna 2 medium, 4-segmented, 

Mouthparts: Upper fip, lobes subsj'mmetrical, 
epistome prominent. Lower lip, outer lobes sharply 
narrowing dis tally, inner lobes deeply separated apic- 
aliv. Mandibular incisor 6-dcntate; left lacinia scab- 

V 

rous; right lacinia with single large tooth; 2 blades in 
left, 5 blades in right spine row; molar flat, with 
prominent proximal seta. Maxilla 1, outer plate with 
6 spine -teeth on each side. Maxilla 2, outer plate large, 
setose. Maxtiliped palp lacking in adult stages; seg- 
ment 3 small, 

Gnathopod t small, slender. 6- segmented; propod 
ovate, palm oblique, proximal tooth weak, rounded, 
Gnathopod 2 short, appearing 4-segmented; propexJ 
elongate, shadow, narrowing distally; palm shallowly 
concave, nearly horizontal; dactyl medium, moder- 
ately curved. 

Coxal gills single, slender, medium length, with 
short subcqual accessory gills. 

Peraeopods 5-7 slender, medium long; peracopod 7 
slightly shortest;ba,sis slender, lacking processes, fused 
with segment 3; segment 4 small, lacking free anterior 
margin: segment 5 (carpus) very large, long, antero- 
distal process overhanging propod; propod elongate, 
shallow, narrowing dis tally; dactyl long, gently curved. 

Male pleopods as in C. ova/is. 

Female (ov.)(to 10.0 mm); peraeon broadest at 
segments 4 & 5, bKsader than in male. Gnathopod 2. 
propod apparently lacking palmar teeth, 

Remarks: Cyamus(C.} gracilis isectoparasiticon the 
northern right whale but has seldom been recorded 


from the North Pacific region, and not to date from the 
North American sector. 

Subgenus Paracyamus G, O, Sars, 1895, 
re%'ived status 

Type Species ; Cyamus hoopis Liitken, 1870 
Species: Cyamus balaenopterae K. H. Barnard, 

1931; Cyamus paciftca LUiken, 1873, 

Diagnosis: 

Head, elongate, sharply broadened posteriorly. 
Peraeon 2-4, segments narrow^ distinctly separaicd, 
Peraeon segment 2 subrectangular, hind comers pro- 
duced, Peraeon segments 5-6 with paired ventral spines; 
peraeon segment 7 broadened posteriorly. 

Mouthparts basic. Upper lip. epistome strongly 
developed. Lower lip, outer lobes broad, inner lobes 
short deeply separated. Left mandible, lacinia irregu- 
iaiiy 4-5-dentate; 2-4 blades in spine row. Maxilla 1, 
outer plate with 6 apical spine- teeth on each side, inner 
distal margin nearly bare. Maxilla 2, outer plate rela- 
tively small, little exceeding inner plate. Maxilliped, 
palp usually lost in adult stage. 

Gnathopod 1, palm regularly oblique, Gnathopod 
2 stout, 4-5 segmented; propod medium deep, palm 
shallow, nearly horizontal, dactyl medium. Peraeo- 
pods 5-7 strongly developed; carpus deep: propod 
elongate-ovate, dactyl strong. 

Coxal gillssingle, medium, slender. Accessory gills 
small, paired and subequal on each side. 

Male pleopods with medium deep distal notch. 

Remarks: The genus Paracyatnus Sars, 1895 was 
submer ged w i th i n the genus Cyamus by Margol i s ( 1 955. 
19.59), The maxillipcd palp is retained in the adult 
stage of most members of subgenus Cyamus, but lost 
in most species of the other three subgenera. This 
character slate alone is therefore insufficient grounds 
for subgeneric, letalone full generic recognition, liow'- 
ever, consistent differences in other mouthparts and 
general body features noted above, and in the key (p, 
66) are here considered rea.sonable bases for resurrec- 
tion of a modified subgencric concept of Paracyamus 
Sars. 

TTie status of Cyatms (P. ) pacijica LUlken and its 
cetacean host i s uncertain. This ectoparasite has appar- 
ently not been recorded from the northeastern Pacific 
region. 
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Fig. 8. Cyamus (Paracyamus) boopis Liitken, 1870, Male (12 mm); female (ov,) (7.2 mm), 
es Megaptem novaeangiiae. North Pacific Ocean (after Sars 1895; inset: after Margolis 1955). 
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Cyamus (Pamcyarnus) boopLs Liitk«n, 1870 

< Fig- 8) 

Cyamus hoopis LUlken 1873; Margo! is 1955; Leung 
1967. 

Paracyamus bf:>opis Sars 1895; Stephensen 1942; 
Barnard 1932; Margolis 1954a; Rowntree 1996, 

Dali, 1872a. 

Cyat?ius ahngatits Hiro, 1938. 

Material Examined; 

Off Vancouver Island, B.C.; Ci skin of humpback wtjale 
iMegoptera twvaeangliae), summer, 1952, PBS J7-S3 - 
many male, female & juvenile specimens (3 moles and 3 
females studied, slide mounts prepared. CMN collections- 

60 miles NEof Hawke's Island, Labrador, tvestem North 
AtlafiticOcean,ei’t5kin,humpbQck\vhaJciW^gflpfern nodosa 
R, L- Stevenson coll., 1 Sept., 1950, PBS B5-55 -3 mature 
males, 2 young males, I mature female, 2 immature females 
[forwarded by Dr. D. E- Sergeant, FRBJ, CMN collections. 
Off South Africa? , ex skin, humpback whale Megapiera 
noilosa PBS B39-54 - 9 mature males, 2 mature females, 4 
immature female [sent from South African Museum by Dr, 
K, H. Barnard, 28 April, 1954; no other daw], CMN 
collections. 

Tonga Island, South Pacific Ocean, humpback whale 
Megaptera novaeangliae , PBS B9-64 - 6 specimens [rec'd 
from Dr, Yuk-maan Leung, Aug.24, 1964], CMN coKec- 
tions. 

Diagnasis: Mak (to 12 mm. or larger). 

Body slencter. Peraeon segments 5-7 each with pair 
of ventral adhesion spines. Head slender, elongate, 
,4ntenna 1 slender, elongate, segments I & 2 subequal; 
Antenna 2, regular. segment 3 longest. 

Mouthparts; Upper lip with shallow median notch, 
lobes subcqual, epistome moderate. Lower lip, outer 
lobes broad, inner lobes narrow, deeply separated 
distally. Mandibular left lacinia d-S^ientate, wdth 4 
proximal blades; right lacinia trifid, with 2 proximal 
blades in spine row. Maxilla 2 small, inner lobe 
dislinct,apjcally short setose, e.xceeded by distinct set- 
ose outer lobe. Maxilliped palp lacldng in adult speci- 
mens (Sars 1895; Margolis 1955); basis weakly fused 
to opposite number, lobe marginally setose. 

Gnathopod 1, segment 3 distinct; propod deep, 
palm oblique. Gnathopod 2, segment 2 with large ant- 
erior flange; propod with small palmar teeth; dactyl 
short. 

Coxal gills single, slender, elongate; accessory gills 
at base of coxal gills are spine-like in early stages, 
subequal I y bifurcate in adult males and females [no 
ventral spines present (see Margolis 1955)]. 

Peracopod 5-7 stout, 5-segmented. Basis short; 


propod el on gate- ovate, lacking palm; dactyl strongly 
curved. 

Male pleopods deeply notched distally. Penes short, 
curved medially. 

Female (ov.) (to 7,2 mm-i-): peraeon 5 with 2 p,ijrs 
of ventral adhesion spines, 1 pair on each of peraeon 6 
& 7, Brood lamellae regular, margins setose. 

Remarks: Cymnus (C.i bwpis is apparently host spe- 
cific to the humpback whale (Megaptera novae- 
angliae). Maxilliped palps are present in juveniles (to 
-6 mm) but are lacking in mature females of Atlantic 
and Pacific populations. The description of Cyamus 
elongmus Hiro, 1938, from the western Pacific, was 
apparently based on juvenile specimens of C.boopis 
(Margolis 1955). 

Cyamus (Paropyamus) balaenopterae K. H, Barn- 
ard, 1931. 

(Fig. 9) 

Cyamus balaempierae Barnard 1932; Stephensen 
1942; Margolis 1959; Leung 1967. 

Cyamus pacificus LUtken. 1873? 

Material Examined; 

Off Vancou\er Island, B, C., ex miake whale 
(Balaeitoptera acutorosirata), 1955? - 5 male, 4 immature 
female speci-mens (identified for G. Clifford Carl. Febru- 
ary, 1956 (see Margolis, 1959), CMN colleciions. 

Off Califoinia, ei. skin of blue v^'hale; 2 specimens (id- 
entified for Dale Rice, February, April, 1964, CMN 

col lections. 

Diagnoeis: Male (to 5.0 mm). 

Body slender to medium-bresid, widest at peraetMi 
se gments 4-5, Peraeon segme nt 2 subrectangul ar, not 
deep; peraeon segments 3 & 4, lobes narrow, moder- 
ately separated; peraeon segment? distally subtruncate. 
Peraeon segments 5-7 each with single pair of stout 
ventral (adhesion) spines. Head elongate, posteriorly 
sharply broadened at fused peraeon segment ]; eyes 
small, round. 

.Antenna 1 relatively short and stout, 4-segmented; 
segments 1 larger than subequal segments 2 & 3; 
segment 4 short, rounded, with apical and lateral set- 
ul es. A ntenna 2 smai I , segment 1 very short, 3 1 ongesl. 
2 not broadened, 4 with apical seta! tuft. 

Mouthparts: Upper lip narrow, apically sharply 
notched. Lower lip, outer lobes narrow, sharply 
rounded, with strong inner distal setules; inner lobes, 
low, deeply separated. Mandibular incisor 4-5 dent- 
ate; molar flat, weakly triturative and setulose, with 
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Fig. 9. Cyamus (Paracyamus) balaenopterae Barnard, 1931. Male (5,0 mm); female (4.2 mm), 

ea. Balaenoptem acutirostrata, off Vancouver 1., B. C. 
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thin proximal seta; kfi ladnia tridetitate, with 1 sbon 
proximal blade; right ladnia tricuspate, with single 
proximal blade. Maxilla I short, stouL apex with 6 
longish pectirtaEe spine-teeth; palp relatively large, 
proximallywiih numerous strong apical setae. Maxilla 
2 medium, inner lobe distinct, apex with 2 unequal 
setae ; outerplate sm all , disti net, apical 1 y weak! y setose . 
xMaxilliped palp lacking in adults: basis medium, lobe 
shallow, w^eakly setose; segment 3 smalU little exceed- 
ing seg-ment 2^ margin setose. 

Gnathopod 1 small, 6-segmented; propodal palm 
steeply oblique. Gnathopod 2 large,, essentially 4-seg- 
menled. narrow segment 3 is anteriorly fused within 
large flange of short stout basis; segment 4 rounded 
behind; segment 6 large, deep, subovate; 

Coxal gills elongate slender, single; accessory^ gills 
elongate (not triangularX unequally bifid at base of 
each gill (in male), posterior lobe extending slightly 
beyond peracon margin. 

Peraeopods 5-7 short, stout, subequal. essentially 5- 
segmenied, segment 3 anteriorly fused mih short basis 
that hears a small anterior flange and sharp inner facial 
adhesion spine; segment 4, anterior margin short or 
lacking; segment 5 large, deep; segment 6 (propod) 
large, elongate-ovate, lacking palm; dactyl large 
strongly curved. 

Male pleopodg deeply separated apically. Penes, 
broadly triangular, nearly straight. 

Female (ov.) (to 4.2 mm): coxal gills shorter, more 
sausage-like; gnathopods smaller and more slender 
than in male. Brood lamellae form large subcircular 
pouch, margins strongly short-setose. 

Remarks: Margot is ( 1959) could detect no noticeable 
difference between his material from a B. C. sei w^hale 
and that from a South African blue whale, on loan from 
the British Museum. Despite general host specificity 
of cyamids, C. ba!aeriopierae has been identified on 
blue, fin, and minke whales, suggesting little or no 
mtxiifi cation during evolution of present rorqual spe- 
cies from a presumed common ancestor. This phenom- 
enon may be attributable to hybridization of blue and 
fin whales that apparently occurs at greater frequency 
than among other My st iceti ,an d i s geographi cal 1 y wide- 
spread (Berta & Sumich 1999). Thus, Margolis 
(1959) arid cipated Mamoptera to be found also 
on Sei and Bry'dc's whales. This surmise might be 
carefully checked by re-examination of ectoparasites 
from all five rorqual species that cxcur commonly 
along the B. C. coast. 


Mesocyamu^, new subganus 
Type species: Cyamus mesorubraedem new species. 
Species: oruhraedon Waller, I9S9; Cya^ni^.^ 

caiodomis Margolis. 1954a. 

Diagnosis: 

Body medium to large, Peraeon segment 2 sub- 
rectangular. comers lobate. Peraeon segments 5-7 each 
with a pair of w^ell-developed ventral spines. Peraeon 
7 hour-glass shaped, brnoadening posteriorly. 

Head medium, posterioriy strongly bulging. Anten- 
nae medium strong. 

Mouthpans regular. Upper lip with weak epi- stotn. 
Lower lip, outer lobes broad. Left iriandible, iacinia 
irregularly dentate; 0-3 blades in spine row^; Maxilla I , 
outer plate usually w^ith 7 apical spine-teeth; inner 
distal margi n fi ne I y se tose, Maxil I a 2, outer plate I arge . 
Maxilliped trending to loss of palp in adult stage. 

Gnathopod L palm toothed, oblique. Gnathopod 2 
stout, 4-segmented, propod elongate-ovate, dactyl 
strong. Peraeopods 5-7 stout, carpus broad, propod 
and dactyl long, strong. 

Coxal gilts single, slender. Accessory^ gills medium, 
paired on each side. 

Male pleopods, distal notch medium deep. 

Remarks: The known species w ithin this subgenus are 
ectoparasites of advanced Mysticeti {Eschrichtim) and 
primitive Odontoceti (Ziphiidae, Fhyseter). 

Cyamus {Mesocyamus) catodontis MargoliSf 1954a 
(Fig. 10) 

Cyamus boopis var. physeteris Pouchet, 1 888. 
Cyamus catodontis Margolis 1955; Leung 1967. 

Material examined: 

T y pe 3 ots : Physeter macrocephxdus { Margol i s ori g- 
i nal descri pli on, loccil. ) ; sli de mount ( ELB -E.A H prep.) , 
August, 2000 (Paratype), CMNC 2000-0003. 

Diagnosis: Male (to 7,2 mnri ) 

Botly short, brcxidening posteriorly to segment 5; 
peraeopod segment 2 subrectangular, 3 & 4 narrow% 
lobes latemlly separated; segment 6 slightly narrower 
than 5; lobes curved (arched) posteriorly; peraeon 7 
broad subtriangular, hind margin gently convex; ven- 
tral surface of 6-7 each w^ith single pair of stout adhe- 
sion spines. 

Antenna 1 strongi segment 1 thickest; segment 2 
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Fig. 10. Cyamus (Hfesocyamus) catodontis Margolis, 19S4. Male (Holotype) (7.2 mm); female 
(allotype) (5.9 mm); ex Pkyseier macrocephalus (Inset: after Margolis J954a). 
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thinner, subequal in length; segment 3 slender, shorter; 
segment 4 slender, with lateral marginal and apical 
setae. Antenna 2 ver>’ short, 4-segmented^ segment 4 
distinct 

Mouthparts: Upper lip weakly incised apically. 
Lower lip . outer lobes broad, inner margin setose. 
Mandibular incisor appearing 4-5 dentate (iridendate 
in original description). Maxilla L palp medium* apic- 
ally setose; outer plate apparently w'iih 7 apical pecti- 
nate spine-teeth, and finely setose inner distal margin. 
Maxil I a 2 , oute r plate smal 1 but di s ti net, api cal I y setose , 
not exceeding inner plate, having 2 apical setae, 
Maxilliped palp usually {but not always) present in 
adult male and female; basis nearly completely sepa- 
rated from opposite member; segment3 small, weakly 
setui ose , not exceed! ng margi nail y setose I obc of bas i s - 

Gnathopod I medtuin small, 6- segmented; basis 
slender; segment 3 narrow, lacking distinct anterior 
margin: segment 4 short; segment 5 short, medium 
deep; propod deep-ovate; palm oblique, with medium 
hinge tooth remotefrom base erf regular dactyl. Gnath- 
opod 2 short, stoutj appearing 4-segmcnted; propod 
deep, palmar and hinge teeth w^ell developed. 

Coxal gi 1 3 s s 1 ngle, medi um el ongaie, s lender; acces - 
sory' gills paired, short, subequak apices subacute, 
posterior lobe slightly the larger; p^lm medium con- 
vex. 

Peraeopods 5-7 short, Very^ powerful, 5-segmenled; 
peraeopod 7 slightly shortest; basis very short, broad, 
W'ith strong cuiv^ed anterior niarginal cusp and stout 
ad hesion tooth at posterior angle ; se gme nt 4 smal L wi th 
no anterior free margin; fsegment 5 large, deep, with 
antero-distal process overhanging base of large, elon- 
gate propod, lacking palm: dactyl very large* pow^erfuL 
very' strongly curved (arched). 

Male pleopods with medium deep apical notch. 
Penes relatively long, slender, slightly curv^ed. 

Female (ov.)( to 5,9 mm): peraecn segments 5, 6, & 
7) each have 1 pair of ventral adhesion spines. 
Maxillipedpalpfrequemly lacking inadult stage. Coxal 
gills relatively short and thick. Brood lamellae 
subtriangular, w'ith short marginal setae. 

Remarks ! 

The species has not been taken since die original lot, 
possibly because of closure of whaling industry (since 
1962). Cyamus hahamomiei Buzeta, 1963, from the 
North Atlanlic region, differs from Ciitodonfis 

in having two pairs of ventral spines on peraeon 7, and 
the accessory gills (male) arc equally bifurcated, with 
tips rounded (Leung 1967). 


Cynmus (Mesocyamus} orubraedon Waller, 1989 
(Fig. II) 

Material Examined; 

Northwest Pacific Ocean, 44®29‘ KM 49* 26' E; exjaws of 
Batrd' s beaked whale bairdii] - many specimens* 

including males and females (ov4; sent to Leo Mareohs by 
Dr. Yuk-Maan Leung, 24 April, 1964; (PBS B6-641 
Califomiadocalit) undet.), ex - 1 \ tal 

of specimens, idcniiHed forDaJc Rice, Fcbniaiy and again in 
April, 1964, CMN collections, 

Calif cimia& Japan ( local iii es undeicrm i ned) Bernrdisi'i 
bairdii: 2 vials of specimens identified for Y.M. Leung, 
April, 1964, CMN collections- 

Wcsl coast Vancouver 1., cx Berardii^s bairdii, Aug. 14. 
1 964 - mal e (8 m m )* si i de mou nC ( PB S B5-95) , CM N coll 's. 

Di^gtiCKsis: Male (8.0 mm). 

Body relatively slender* widest at peraeon segment 
3: peraeon segment 2 narrow, subreciangular; seg- 
ments 3 & 4 najTow, wings w idely sepraied; peraeon 
segments 5 & 6 JateralJy reflected; peraeon segment 7 
deep* subtri angular* Wnd margin subtruncate. 

Head elongate, broadened at fused peraeon seg- 
ment 1. Eyes medium, oval, .Antenna 1 short, 4- 
segmented; segments I & 2 stout, 2 the shorter. .An- 
tenna 2 medium, 4-segmenled. 

Mouthparts: Upper lipmedium broad, lowermargin 
sharply notched^fi nely setul ose ; lobe s subequal . Lower 
lip, outer lobes nanrow\ not widely separated, inner 
distal margin nearly straight, richly short-setose; inner 
lobes slightly separated apically. Mandible shorty 
broad; incisor 5-dentate; molar flat, minutely pilose, 
with proximal seta; left lacinia large, 5-dcntate. with 
single small proximal blade; right lacinia irifid, w'iih 2 
short proximal blades. Maxilla I large, apical margin 
of outer plate oblique* armed with with 7 (6) tongish 
pectinate spine-teeth. Right palp relatively large and 
thick, inserted mainly distal I y, with strong apical setae 
only. Maxilla 2 medium; inner plate distinct, rela- 
tively large* writh I apical seta* little exceeded by broad 
outer plate, apex convex, with stiff setae. Maxilliped 
pal p l acki ng i n adul is ; segment 2 (basi s) medi um , f used 
proximal I y with opposite member, w^jth small, nearly 
bare lobe (2 setae)* little exceeded by rounded apical! y 
setose segment 3. 

Gnathopod J slender^ 6-segmented; propod palm 
medium oblique^ palm short. Gnathopod 2 powerful, 
appearitig4-segmented; propod stout* palm shallowly 
concave, nearly horizon taJ. 

Peraeopods 5-7 strong; basis short: carpus deep* 

toothed; propod shallowly long-ovate; dactyl strong. 
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Fig. 11. Cyamas (Mesocyamus) ambraedon Waller, 1989. Male (8 mm), ex Berardius bmrdi. 
ofT west coast Vancouver L, fl. C. (Upper inset: after Waller 1989). 
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Fig. 12. Cyamus (Mesocyamus) mesorubraedon n. sp. Male (18 mm); female (9.5 mm) 

ex Eschricktius robustus^ Sooke, B. C. 
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Coxal gills single, slender. Accessor>' gills small, 
double, paired on each side. 

MaJe pleopods medium deeply separately apicajjy. 
apices rounded, strongly sentlose. 

Female: (to 6 mm) (not described). 

Remarks: 

Waller's original description and illustration of 
Cyainus orubraedon was limited and contained little 
information about the mouthparls. The species is 
known Only from the beaked whale Berardius bairdih 

Cyamits (M€SOCyamus\ mesorubraedon, n. sp. 

' ( Fig. 12 ) 

Material Examined: 

Outer ctKLst of Vancouver Island, British Columbia, gjs 
skin of cachelot {Physeier macrocephalus) (no other data?! 
MaleflRinm) (Holotype), CM NC20CX)-0007: female (ov.) 
(6.5 mm) (Allotype), CMNC 2000-000; male (12 mm?), 
slide mount (Parstype), CMNC 2000-(K)09. 

Diagnosis: Male (to 18 mm); female (to 9,5 mm). 

Body large, medium, broad, widest at poeraeon 
segment 4; peraeon 2 subrectangular ; peraeon segment 
6 with tw'o pairs of ventral adhesion spines. 

Head medium. Antenna 1 strong, regular, 4-seg- 
mented; segments I & 2 subequal, segment 3 shorter, 
segment 4 apically and marginally setulosc. Antenna 
2 small, segments 1 & 4 short, small, 

Mouthparts; Upper lip narrow, regularly incised 
apically, ]c4>es unequal. Lower lip, inner lobes sepa- 
rated distally; outer lobes narrow, not w'idely spaced. 
Mandibular incisor 4-5-dentate; left lacinia irregularly 
denticulate, with 3 short blades in spine row'; molar 
bread, flat, finely ridged, with stout proximal seta; right 
lacinia distally crenulate, with 2 stout proximal blades. 
Maxilla | short, broad, with 7 medium-tall pectinate 
spine-teeth on both sides; palp short, with narrow 
blade-like apical setae, .Maxilla 2 small; outer plate 
large, rounded, apex with strong narrowly blade-like 
setae, distinctly exceeding small inner plate, apex with 
2 setae. .Vlaxilliped, basal segment lacking disiomed- 
ia| marginal setules. 

Gnathopod I appearing 4-segmented; propod sub- 
ovate, palm nearly horizontal, with strong hinge tooth 
and vveak proximal tooth. Gnathopod 2 short, stout, 5- 
segmented; basis with large anterodista] flange; seg- 
ment 3 distinct; segment 5 cryptic; propod short, very' 
deep; palm short, shallowly concave, hinge and proxial 
teeth small. rounded;dactyl regular, notstronglycurved. 

Coxal gills long, slender, single, each with double 
accessory gills, posterior gills slightly the longer. 


Peraeopods 5-7 short, compact: peraeopod 7 dis- 
tinctly smallest; liasis wdlh anterior teeth or cusps; 
segment 3 nearly completely fused with distal prolion 
of segment 2; segment 4 with distinct anterior margin; 
propod small, ovate; palm with distinct hinge tooth, 

Male pleopods fused nearly totally, distal margin 
with small medial cleft. Penes subtri angular. 

Female (ov.) (6,5 mm) (Allotype): disti nctly smaller 
than male. Coxal gills slender, little shorter than in 
male. Inner margins of brood lamellae lined with fine 
setae. 

Etymology: The species is near C. orubraedon and 
represents an intermediate conditon between priraitve 
and advanced members of the genus Cyamus, hence the 
combining name "meso" + "rubraedon". 

Remarks: C. {Mexocyamus^ mesoruhraedon co-oc- 
curs with C. (Apocyamus)} escbrichtU but is readily 
distinguished by its larger size, more elongale slender 
gills, and more powerful peraeopods 5-7. 

Apocyamus, new subgenus 

Type species: Cyamus scatnmoni Dali, 1872, 
Specie5:CyamHs kessleri Brandt. 1872: Cyamus esek- 
richiii, new species. 

Diagnosis: 

Body very large and broad, Peraeon segment 2 not 
rectangular, broadest medially or posteriorly; peraeon 
ventral spines present, various; peraeon segment 7 
rectangular or rounded behind. 

Head short, broad, little longer than wide. Antenna 
1 relatively short, segments tWek. 

Mouthparts modified. Upper lip, epistome weakly 
or not produced. Lower lip, inner lobes trending to 
distal fusion. Left mandible, lacinia modified, scab- 
rous; usually 2 blades in spine row. Maxilla 1, outer 
plate mostly with 7 apical spine teeth on each side, 
inner distal margin finely setose. Maxilla 2 inner plate 
trending to reduction and fusion with outer plate, 
Maxiiliped palp trending to loss in adult stage. 

Gnathopod 1, palm shallow, oblique, teeth weak. 
Gnathopod 2 appearing 4-segmented; propod short, 
palm sharply concave, dactyl short, Peraeopods 5-7 
not powerfully developed, propods and dactyl short. 

Coxal gills stout, single or double; accessory gills 
paired on each side, well developed, Male pleopods 
with shallow distal notch. 

Etymology: In balance, character states of the sub- 
genus are considered most advanced of all subgenera 
w'ithin the genus, hence the name "apo" + "cyamus". 
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DORSAL 


Fig* 13. Cyamus (Apocyamus) scammoni Dali, 1872. Male (14 mm); female (ov.) (12 mm). 

£X Eschrichtius robust us, Sooke, B. C. 
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Fig. 14. Cyamus (Apocyantis ) scammoni Dali, 1872. (peraeopods and mouthparts). 
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Remarks. Although specialised in ooxai gill morphol - 
ogy, the type species C. f A, scammoni exhibits both 
apomorphic and plesiomorphic character states. All 
species are primary ectoparasites of the Gray whale, 
Eschrichtius rohusiux. 

Cyamus (Apoyamus) scammoni Datk 1872 
(Figs. 13, 14) 

Cyamus scimimoni DalL 1872a; Andrews 1914; Mar- 
go! is 1954b, 1955; Hurley & Mohr 1957; Leung 1%7; 
I^ung 1976. 

Material Examined: 

Sooke, B. C,, ex snanded gray whale {Esckrkhiius rob- 
iistus)t G. L. ReLchcr coll., Oct. 29’Nov. 1/S9 • ^-TSmales, 
females (ov.), + imm., slide mounts, CMN collections, 

California^ various locadons, cx -0 gra;^ whale (Date 
Rice mendons Y u-Maan Leung coil,), 2 April, 1964 - large 
numbers of specimens ( Speei mens of C. kes^leri also taken 
and sent toL. Margolis, 17 April, 1964), CMN collections. 

St. Lawrence Island, Bering Sea, Alaska ex Gray whale 
- many spjccnncns (identified for Bud Fay by L. Margolis, 
March, 1955), CMNcolicciions. 

Diagnosis: Male (to 27 mm). 

Body very broad, Peraeon segments 3 & 4 broadest, 
dorsally light purple in colour. Peraeon segments 2 to 
7 very broad, interspace relatively ^La^^ow^ lateral mar- 
gins convex. Peraeon segment 6 with pair of weak 
ventral adhesion spines. 

Head short, very broad posteriorly at fused peraeon 
segment L Eyes small, round, weakly pigmented. 
Antenna 1 , segments shore medium thick; segmeru 1 
largest; segment 4 slender, apex acute, setulose, An- 
tenna 2 4-scgmentcd; segment 3 longest; segment 4 
relatively large, apex rounded, finely setose. 

Mouthparts: Upper lip shallowly notched below^ 
lobes slightly asyiiimetrica] . Lower lip with strong 
i nner I obes,di stall y separated; outer (mandibular) lobes 
large, not w'idely spaced. Mandibular incisors 5^ 
dentate; molar flat; with proximal seta; left lacinia 5- 
dentate,wjth 2+ short thick blades proximally; right 
lacinia with a main texsth and irregular deniicules. 
Maxilla 1 short, broad, with 7 short pectinaie apical 
spinc-tecth on each side, inner distal margin finely 
setose; left palp proximal, relatively large, apex 
rounded, multi-setose. Maxilla 2 small; outer plate 
large, distinct, extending beyond inner plate, apex 
broadly rounded, with stiff setae; inner pi ate small but 
distinct, apex with 1-2 medium setae, Maxilliped 
short; palp relatively short, always present in adults; 
segments 4 & 5 shorter than 6; dactyl short, acute, 
medial margin finely pectinate; basal segment totally 


separated from opposite member: inner lobe distinct, 
margin multi setose; segment 3 writh small outer lobe, 
margin with several short setae. 

Gnathopod 1 medium strong, 6-segmented. segment 
3 distinct; segments 4 & 5 subcqual; proped elongate^ 
nearly parallel-sided; palm very’ short, nearly verticaL 
lacking proximal tooth; dactyl medium, unguis fused. 
Gnathopod 2 stout, powerful, appearing 5-segmented; 
segment 3 partly fused to stoui basis and shallow 
anterior m^irginal flange; segment 4 small, lacking 
disiinct anterior margin; segment 5 narrows cry ptic; 
propod large, deeply elongate-ovate; palm short, un- 
evenly concave, very’ shallowly oblique, hinge tooth 
large, acute, larger than proximal palmar tooth; dactyl 
medium large, gently curved. 

Coxal gills elongate, double, sharply spirally coded, 
arising from common basal stalk, held venrraliy: acces- 
sory gills present, distinct, turgid, unequally paired, 

Peraeopcxls 5-7 short* not very' robust; segment 3 
distinct; segment 4 with small anterior margin; seg- 
ment 5 as deep as long, with antero-distal process 
overhanging base of propod; propod relatively short, 
subovate. lacking palm; dactyl short, curved. 

Male plcopods with medium deep distal cleft. Pe- 
nes short, curved medially. 

Female (ov.) (to 17 mm): peraeon segments 6 & 7 
each with pairof weak adhesion spines. Brood lamella 
large, ovate, forming circular brood pouch, margins 
finely setose. Coxal gills coiled as in male, held veni- 
rolaterally: accessory gills not seen. 

Remarks: C. (Cyamus) scmTuiicmi, the largest known 
species, is hosted only by Eschrichtius rabustus. 

Cyamus (Apocyamus) eschrichtii, n, sp. 

(Figs, 15, 16} 

Materia] Examined: 

California, various kKaiions, ex ^ gray whalc,s, Dale 
Rice & Yn-Maan Leung coll., 2 Apnl. 1964 - several 
speatnens, incl. males and females (ov); Ibid ., male (10 
mm) (Holctype). CMNC 2000-0004; female (8.0 mm) 
(Allotype) CMNC 2000-0005 (PBS B 10-95); male ( 10mm) 
slide mouTii (Paratype), CMNC 2000-0006. 

Diagnosis: Male (to 14 mm) 

Body short, broad. Peraeon segments 2^ broaden- 
ing posteriorly, interiotal space narrow; peraeon seg- 
ments 5 & 6 broads segment 7 subrectangular; ventral 
surfaces each writh 2-3 stout, paired, medium adhesion 
spines. 

Head short, broadened posteriorly. Antenna 1 me- 
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Fig, IS, Cyamus (Apocyamus) eschricktii n. sp. Male (10 mm); female (ov.) (8 mm). 

ei Eschrichtiiis robustus, California. 
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Fig. 16^. Cyamus (Appcyamus) eschrichtii n. sp. Female (ov.) (8 mm); male (10 mm). 

Eschrichtius robustus, Sooke, B. C. 
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dium.4-5egmcnied; segments 1 & 2 siibequal. segment 
3 stighlly shorter. 4 distinct, '-1/3 segment 4. Antenna 

2 short. 4-segmejited; segment 3 slightly longest; 
segment 4 with apical and subapical tufts of setules, 

Mouthparts; Upper lip narrow', median notch shal- 
low, lobes slightly asymmetrical, J^ower lip, inner 
lobes distinct, separated disudly. Mandi bular incisor 5- 
dentale; molar weakly trituralive, with proximal seta; 
left lacinia laminar, with 2 proximal blades; right 
lacima trifld, with 3 blades in spine row. Maxilla I, 
right outer plate wi th 7 spine-teeth, inner distal margin 
finely setulose. Maxilla 2. plates distinct, outer plate 
larger. MaxilHped palp d^segmented, persisting in 
adult stage; dactyl medium long, pectinate, 

Gnathopod 1 medium stout; basis slender; segment 

3 large, distinct; segment 4 with short anterior margin; 
segment 5 long, margins sut^jarallet; propod elongate- 
ovate. palm shallowly oblique and slighly concave, 
proximal palmar tooth low, obtuse; dactyl short, 
strongly curved, Gnathopod 2 short, stout, powerful, 
5-scgmenied; basis short, thick, with strong antero- 
distal flange; segment 3 narrow; segment 4 distinct; 
propod large, deep, powerful, anterior margin arched 
strongly; palm short, sharply concave, nearly horizon- 
tal, hinge and proximal palmar teeth rounded apt call y; 
dactyl ordinary. 

Coxal gills single, medium thick, with short basal 
stalk; accessory gills double, markedly unequal, poste- 
rior lobe more than twice length d anterior lobe. 

Peraeopods 5-7 short, stout; peraeopod 5 slightly 
smallest; basis short, broad, anterior margin with proxi- 
mal and distal adhesion teeth; segment 3 narrow-, 
anteriorly fused to basis: segmenl4subcryptic, lacking 
anterior free margin; segment 5 medium-deep; seg- 
ment 6 sub-ovate, not elongate; palm short, oblique, 
with weakly defined proximal texsth; dactyl short, 
strongly curved, 

Male pleopods with shallow distal notch. Penes 
short, curving outwards, 

Fe male (o v .) (8.0 mm) : coxa! gil I s s hotter and thi ckcr 
than in male. Posterior brood lamellae the larger, 
margins richly setose. 

Etymology; Living on the Gray whale, Esekrichtius 
robusCus. 

Cyamus (Affocyamus) kessleri Brandt, 1S72. 

(Figs, 17. 18) 

Cyamus kessleri Llitken 1873; Hurley & Mohr 1957; 
Leung 1%7. 


Material examined: 

Pi. Barrow . Beaufon Sea, coas t of A iaska , ex ski n of g ra j 
vvhale&Citiffc/irmf L, MohrcolE., 10 Au«., 1954 

■ male, female specimens (part of a lot idealified by J. L, 
Mohr & D. E. Hurley; seal to Leo Margolis by J. L. Mohr, J5 
July, 1957 (PBS B2-57>; CMN TOlleciions,' 

Off Victoria. B. B., stranded gray whale - 1 female 
ov. (8 mm), slide mount, (PBS B2-571, CMN eotlections. 

California, various locations, ex ^ 20 gray whales. Dale 
R)cc& Yu-Maan Leung eofl., 2 April, 1964 -large numbers 
of specimens (sent to L, Margolis, 17 April, 1964); CMN 
colleclions. 

Diagnosis: Male (to 15 mm). 

Body slender, w idest at peraeon segnientd, Pcracon 
segment 2 narrow ; peraeon segments 3 & 4 with blunt 
ventral spinous processes; peiacon segments 5 & 6 
with w'eak ventral adhesion spines. 

Antenna I , segment3 longest; segment 4wi(hapical 
setae only. Antenna 2, segment 2 longest, 

Mouthparts: Upper Up broadly notched, lobes dis- 
tinctly asymmetrical. Lower Up, outer lobes rounded; 
inner lobes shallow, nearly completely fused, with 
slight median notch. Mandibular incisor 4-5 dentate; 
molar appearing weakly trituralive. with proximal seta; 
left lacinia scabrous, with 2 blades in spine row'. Max- 
illa I , leftand right outer plates w'ith 6& 7 apical spine- 
tecth respectively; palp richly setose. Maxilla 2, imver 
plate partly fused with outer plate, Maxilliped ftelp 
absent in adults; segment 3 very small; basis strongly 
fused with opposite member. 

Gnathopod 1 small; segment 3 partly fused w'ith 
basis; propod deep, palm strongly concave, Gnatho- 
pod 2, segment 5 cryptic; propod large, deep, ovate; 
palm sharply concave, defining teeth large; dactyl 
short. 

Coxal gills single, elongate, with weak accessory 
lob; accessory gills paired on each side, anterior gill 
longer. 

Peraeopods 5-7 relatively w'eak; basis broad; propod 
short, ovate; dactyl short. 

Male pleopods deeply incised apically. 

Female (ov.) (to 10 mm); Body relatively broad, 
widest at peraeon segment 3 & 4. 

Remarks: 

Cyoffitfjjt^sr/^ri exhibits the broadest range of apo- 
morphy within character states utilized here, and re- 
presents the most advanced species within the sub- 
genus and genus Cyamus. 
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Fig. 17. Cyamas (Apocyamm) ke.^sleri Brandt, 1872. Male (10.5 mm); female (8,0 mm). 

ex Eschrichtius robustus, Sooke, B. C. 
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Fig, 18, Cyamus (Apocyamus) kesshfi Brandt, 1872. Male (15 mm); femaJc(lO.Omm), 
QlLEschrichtius robustu^i, Pt. Barrow, Alaska (after Hurley & Mohr, 1957). 
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Orcifutcyamm, new genus 

Type species: Cyomus ore Ini Leung, 1970b 

Diagnosis: Body medium, broadest at pemeon seg- 
ment 4. Peraeon segment 2 subrectangiilar, Peraeon 
segments 5-7 with paired ventral adhesion spines. 

Head short, broad posteriorly. Antenna 1 short, 4- 
segmented. Antenna 2 minute, 4-segmented. 

Mouthparts modified: Lower lip. inner lobes fused. 
Mandible: left lacinia 6-dentate(?) with proximal row 
of blades; right incisor and lacinia trifid<? ) with proxi- 
mal row of blades. Maxilla 1, outer plate appEtrenlly 
with 6 spine-teeth on each side; palp small, 1 -seg- 
mented. Maxilla 2, intwr plate lacking, fused wdthin 
outer plate. Maxilliped palp lacking (all stages ?); 
basal segment fused 1/2 to opposite number, lacking 
free lobe and'or setae; segment 3 extending distinctly 
distad of basis, 

Gnathopod 1 small, 5-segmented; unguis of dactyl 
fused Gnathopod 2 appearing 4-scgmented (segment 
3 fused with 2 and segment 5 with 6). 

Coxal gills paired on peraeon segments 3 & 4; 
accessory gills lacking 

Peraeopods 5-7 short, appearing 5-segmented, seg- 
ments not powerfully developed, dactyls short, 

Remarks: Orcimeyamm appears intermediate be- 
tween Cyamus (Apocyamus'j and Isocyamus, especi- 
ally in mouthpan morphology, Regrettably, the orig- 
inal description and figures w^ere incomplete. Speci- 
mens were not available for this study despite the fact 
that the host whale Orcinus area is a common species 
in coastal waters of British Columbia. 

OrcinfKyamus orcini (Leung, 1970) 

(Fig. 19) 

Cyamus orcini Leung, 1970b. 

Material Examined: 

None. Ongina! material oil Senegal, West 

Arrica (Leung, loc. citl . 

Diagnosis: Male (to 10,5 mm}. 

Body medium. Lateral lobes of peraeon segments 
slightly separated. Peraeon segments 3 & 4 not nar- 
rowed (male); Peraeon 5-7, ventral spines weak. 

Head broadened at fused peraeon segment]. An- 
tenna I , segments successively shortening and narrow- 
ing distally. Antenna 2, segment 3 longest, terminal 
segment apically setose. 


Mouthparts: as in generic diagnosis. Upper lip not 
described, Leung (lo q. cj t ,) may have confused I eft and 
right mandibles in his original description Maxilla 1, 
outer plate with 2 groups of 3 medium long pectinate 
spines; palp short, proximal ,witli a few short apical 
setae. Maxilla 2 medium tail, outer plate apparently 
apically dentate and setose, Maxilliped palp lacking; 
basal segment lacking free lobe and'or setae; Segment 

3 extending distinctly distad of basis. 

Gnathopod I. segment 3 fused with slender basis: 

segment 4 small, w-ith very small anterior margin; 
segment 5 as deep as long; propod slender, shallow- 
ovate: palm short, oblique, with stout acute proximal 
tooth and small distal tooth; dactyl strongly curved, 
Gnathopod 2 short, powerful, appearing 4-scgmented 
(segment 3 fused with 2 and segment 5 with 6); basis 
with large wing-like anterior marginal flange; segment 

4 short, lack] ngfree anterior margin; propod very large, 
elongate-ovate; palm nearly horizontal, deeply con- 
cave, with large rounded proximal and distal tooth; 
dactyl short, regularly curved. 

Coxal gills medium slender, somewhat sausage- 
shaped, each subequal ly paired, with common basal 
stalk; accessorx' gills apparently lacking (Leung, loc. 
di). 

Peraeopods 5-7 short, medium stout, 5-segmented. 
I acking adhesi on s pi nes; peraeopod 7 sT i ght) y s mall est , 
Basis shon, broad; segment 4 wtilh small anterior rtiar- 
gin: segment 5 shorter than 4 posteriorly; propod slen- 
der, iiaiTowingdi staJ ly ;dactyl short .notstrongl y curved. 

Male pleopods with narrow' distal notch. Penes 
narrow', curving slightly outwards. 

Female (ov.) (to 7,5 mm); brood lamellae subtri- 
angular to oval, margins smooth. Coxa] gills shorter 
thaninmale. Gnathopod 1, palm shallowly concave. 
Gnathopod 2, propod shorter and deeper, palm short, 
deeply concave, Peraeon 5 venlrally with pair of gen- 
ital valves but lacking lateral tubercles. 

Remarks. Leung (loCiCiL) without rationale, believes 
this species to be allied to Cyamus eeti and C, 
monodomis. However, in accordance with present 
cluster analysis, the character stales of Orcinocyamus, 
especial I y the mou thparts, wou Id appear closer to those 
of hocyamus and Neocyatnus. 

Isocyamus Gervais & Van Beneden, 1859 

Cyatnas (part) Ltitken 1870. 

hocyamus Chevreux & Page 1925: Barnard 1932; 

Stephensen 1942: Leung 1967. 
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Fig, W. Orcinocyamus orcini (Leung, 1970b). Male (10.5 nim)i female (ov.)(7.5 mm), 

Orcims area. Atlantic Ocean, off Dakar, Senegal , 
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Tvpe species: Isoc^'amus delphinii (Guerin-Mene- 
ville, 1836). 

Species: hcKyamus glcbiciphls Lutken, J873; Chevr- 
eiix &. Page 1925. 

hocyamtts kogiae Scdlak-Wcinsiein, 1992. 
Isocyaams spp. Bowman 1955; Bowman 1958. 

Diagnosis: Body medium broad. Peraeon segmenl 1 
broadest, shield-shaped, and may be notched antcro- 
latcrally, Peraeon segments 3 & 4naTTOwed, each with 
paired fatero- ventral adhesion spines; peraeon seg- 
ments 5-7 separated, each with pair of stout ventral 
adhesion spines. 

Head medium. .Antenna I medium, 4-seginented. 
basal segments thickened. Antenna 2 short, 3-seg- 
mented. 

Mouthparu modified. Upper lip large, notched 
apically, Jobes asymmetrical. Lower lip, outer lobes 
narrowly separated; inner lobes fused. Mandibular 
molar forming a rounded setulose knob, surface with 
short blades but lacking proximal seta; incisor 5-6 
cuspate; left Iacinia5-dentate, right tacinia trifid?; 0-2 
blades in spine row. Maxilla 1, outer plate with 6or7 
apical spines. Maxilla 2. inner plate obsolete, fused 
with outer plate. Maxiliiped. basis small, weakly 
setulose apically, segment 3 and palp lacking. 

Gnathopod I medium, S segmented; dactyl di stall y 
pectinate, unguis distinct. Gnathopod 2 stout, appear- 
ing 4-segmented. 

Coxal gills single, short, stout , on each of peraeon 
segments 3 & 4, each with single large, variously 
shaped accessory gill. 

Peraeopods 5-7 short, stout, strongly raptorial, 5- 
scgmenlcd. 

Male pleopods deeply separated distal) y. Penes 
relatively large. 

Remarks: Isocyamus appears intermediate between 
the primitive genus Cramus and the advanced genus 
Syncyainus- Species currently assigned to fsocyamus 
differ markedly in character states of mouihparts, ac- 
cessory' gills, and peraeopods. These differences are 
suggestive of polyphyly, and need for further 
classificatory study (see discussion and Fig. 31). 

hocyamus detphinii (Gu^rin-Menevilk, 1836) 
(Fig. 20) 

Cyamus de/pAiViif Gutrin-M^neville, 1836, 

Isoyamus delphimi Barnard 1932; Stephensen 1942; 
Bow'man 1958; Stock 1973; Leung 1967; Balbuena& 
Ragan 1991; Wardle et al. 2000. 


Material Examined: 

Vargas Island, Clavoquoi Simnd, west coast of Vancou- 
ver Island, B.C.; on trailing edge of dorsal fin of stranded 
false killer whale Pseudorca crassidens: R, Baiixl & K- 
Langellicr coifs.. 1 Ocl .1989 • I specimen {as Jsaryainus 
sp). PBS B 14-95, CMN collections. 

Trinity Bay. Newfoundland; ex skm wounds, pilot w hale 
(Gfabicephala meiaemp, D. E. Sergeant coU., October. 
1932 - mamre & immature males and. females, PBS B6-55. 

Guadatcanal, ex Deiphinus delphis (no other data) - 2 
specimens (identified for Tor ben Wolff, February. 1964; 
specimens transferred to Leung, May IH, 1971). 

Diagnosis; Male (to 9 mm?). 

Medium-sized cyamids.ectoparasiticon medium to 
large dolphins. Peraeon segment 2 large, broad: per- 
aeon segments 3 & 4 with strong veniro-latcral adhe- 
sion spines; peraeon segments 5-7 with stout ventral 
adhesion spines. 

Head small, slightly broadened basally at fusion 
w'iih peraeon segment I - Antenna 1 , segment 1 largest, 
broadening distajly. Antenna 2, segment 2 large: 
segment 3 minute. 

Mouthparts: Low'er lip, with fused innerlobes. inner 
margin of outer lobes strongly pilose, Other mouth- 
parts as described by Stock f loe. ciL & Fig. 20). 

Gnathopod 1, dactyl with 15-20 strong inner mar- 
ginal pectinations, unguis small. Gnathopod 2, palm 
short, concave: dactyl medium strong. 

Coxal gills short, stout, sausage-shaped; accessory 
gills large, spade-shaped, single on each side. 

Peraeopods 5-7: Peraeopod 7 smallest: dactyls me- 
dium strong. 

Male ptieopods with shallow^ distal notch. 

Remarks; i$oc\amusdeiphiniiha& been recorded from 
several species of Dephinidae and questionably from 
some members of thePhoecenidae. The probability of 
occurrence of this cyamid species on several different 
host whale species is moot. This cyamid w'ould not be 
entirely unexpected from Dali’s porpoise and the Har- 
bour porpoise, although no cyamid material from those 
two potential host whales has yet come to hand in 
Canad-ian Pacific coastal waters. Further material 
should be obtained and carefully examined. 


fsocyamus ghbicipitis (Lutken. 1873) 

(Fig. 21) 

Cyamus globicipisis Liitken. 1873; Che vreux & Page 
1925. 

Isocyamus globtcipiiis Hiro 1938. 


AMPHIPACIFICA VOL, II K04. OCT. 10,2000 


99 



Fig. 20. Jsocyamus delpkinii Guerin -M6neville, 1836. Male (9 mm?), 
&xDelphinus delphus. North Sea region [after Stock 1973; inset: after Leung 1967). 
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Fig- 21. hocyamus globicipitis Lutken, 1873. Male (9.0 mm). Globicephala melaena, 
Mediterranean coast, [after Chevreux & Page (1925) J. 






Fig. 22. ^?^Isocyamus kogiae Sedlak- Weinstein, 1992. Male (to 5,5 mm); female (3.8 mm?). 

fijt Kogia hreviceps . South Australia. . 
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Miiterlal Examined; 

None from the Pacific coast of North America. 

Diagnosis: Male (lo 9.0 mm); female (ov.) (to 6.5 mm} 
Peraeon segment 1 large, deep, slightly broader than 
peraeon 3 & 4; peraeon segment 5-7 with prominent 
ventral spines. Head somewhat elongate* lateral mar- 
gins of fused peraeon 1 not bulging laterally, Maxilla 
2, outer plate writh 7 apical spine-teeth; pa! p apparently 
2-segmented, Gnathopod I, dactyl with fused unguis 
(not clearly deinarcaied). 

Remarks; 

The description by Chevreux & Fage fioc. cit.l . of 
Isocyamus glohicipins from the bottlenose dolphin in 
the Mediterranean region differs from the diagnosis of 
Stock ( 1973) tesed on material taken from Deiphinus 
from the North Sea regi on . Most notabi e i s the 7 apical 
spine tccthandZ-jointedpalpof the maxilla 1 described 
by Chevreux & Fage f loe, cit.'i . 

Isocyamus kogiae Scdlak-WeiiBtein, 1992* 

(Fig* 22) 

Remarks: Sedlak-Weittstein f loe. cit, l has recently 
described this species from the pygmy sperm whale in 
Australian w'aters, Kogia breviceps is a relatively rare 
visitor to the Northeastern Pacific region (Orr 1972; 
Spalding 1998) but cyamid ectoparasites, probably of 
this type, might be exjjected to occur on them. 

Sedlak- Wei ns lei n 's de scription of isocyamus kogiae 
conforms somewhat with diagnostic features of the 
genus (e.g., in having medum long head, and comb 
spines on the dactyl of gnathopod 1 (but lacking ungu- 
is?). However, this species differs from /, delphmii in 
several character states including: small site; lack of 
right mandibular lacinia; shallower and less broadened 
peraeon segment 2, with anterolateral "epaulettes'' (as 
in 5 yticy 4 mu.t); peraeon 5-7 lacking ventral spines 
(both sexes); and segments of peraeopods 5-7 very 
slender and elongate. Some of these may prove to be 
of generic or stibgeneric value (see Fig. 31). 

S'eocyamus MargolLs* 1955 

Type species: Cyamus physetehs Pouchet. 1888, 
Neocyatnus physeteris Margolis 1959; Buzeta 1963; 
Leung 1967. 

Diagnosis; Body slender, widest at peraeon segments 
5 & 6. Peraeon 2-4, lateral lobes small. Peraeon 5-7 
each ventral ly with pair of stout adhesion spines. 


Head elongate, widest posteriorly. Antenna 1 short, 
4-segmented. Antenna 2 very small, 2-segmented. 

Mouthparts modified: Lower lip, inner lobes fused 
to medium tali plate. Miandible: incisors 5-tofjthed: 
molar eobsoleie; left lacinia 5-dentate, right lacinia 
tridentate, 1-3 blades in each spine row. Maxilla 1, 
outer plate with 7 pectinate spine-teeth. Maxilla 2 tall, 
inner plate fused with outer plate. Ma.xj|]lped palp 
lacki ng i n adul ts, 4-segmen ted i ti j u venile s : basi s small , 
fused 1,^2 with opposite member; segment 3 extending 
beyond i:xisis in adults. 

Gnathopod i 6-segmenled; segment 3 distinct; dac- 
tyl pectinate, unguis disti nct. Gnathopod 2 appearing 
4-scgraented; segment 2 (basis) elongate; segment 4 
lacking anterior margin, convex behind; propod elon- 
gate* broadening distal ly* palm sharply concave, with 
strong hinge tooth; dactyl strongly curved. 

Coxal gills single, multi-filanremous (fasciculate); 
accessory gills lacking in males. 

Peraeopods 5-segmented; basis with small adhesion 
spine; segment 4 elongate, anterior margin with distal 
tooth; segment 5 with strong posterior adhesion tooth; 
pnopiod slender* elongate; dactyl strong. 

Male penes strong, curving medially. 

Female (ov.) (to 6.0 mm): posterior brood lamellae 
large, margins unlined. 

Remarks: Neocyamus is slightly more advanced than 
Orcinocyamus in the condition of antenna 2* and in 
some mcHilhpart morphology, but retains several ples- 
iomorphic features of Cyatmts. 

Neocyamus pkyseteris (Pouchet, 1888) 

(Figs. 23,24) 

Cyamus pkyseteris Pouchet, 1888- 
CyaffiMi/ascicu/flfis Veirill, 1902; Kunkel !9l0, 
Paracycunus pkyseteris Stephensen 1942, 

Neocyamus pkyseteris Margolis 1955; Leung 1967. 

Material Examined: 

Off west coast, Vancouver Island, B.C., tx sperm whale 
{Physetertnacrocephalus), D. W, Rice coll,, 7 April* 1956- 
2 males, I female, slide mounts (PBS B 1-59), CMN coll'ns* 

North Sea(? ), ex skin spent! whale (Physeter cctitulony 
A. Pouchet coll. I 18 Nov., 1871 - 1 mature female, 1 muti- 
lated male, several juveniles (obtained from Dr. Torben 
Wolff, Copenhagen Museum,4 April, 1954 (PBS B25-54}. 

Off San Francisco, Califoroia, ex 2 sperm whales, Rice, 
140ci., 1965 -6 specimens (sent to L. Margolis, PBS),CMN 
collections. 

Kurile Islands* exF/iocoif/iofdejrraei - 1 immaiurc speci- 
men (idenlifiedasA'Vt}cyfl?nMS,^p/j>ai?rcr«, for Y.M. Leung, 
August, 1964. (See Leung 1967, p, 280). 
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Fig. 23. Neocyamus physeteris (Pouchet, 1888). (mouthparts and appendages) 


Dbgnc^ts: Male (7^8 mni) 

Body skndcr, widest at peraeon segments 5 & 6. 
Peraeon 2-4, lateral lobes small, widely separated; 
peraeon 7 stibtriangulan posteriorly truncate. 

Head elongate, fused segment 1 ‘‘bulging"' on each 
side; eyes relatively large, mullifaceued. Antenna 1 
not longer than head length; segments 1-3 slender, 
subequal, segment 4 distinct. Antenna 2. segment 2 
longest, rounded, apex finely setiilose. 

Mouthparts : U pper 1 i p narrow , dee p, apically dee pi y 
incaded, lobes asjr'mmetricaL Lower lip, outer lobes 
medium broad, not widely separated apically. Man- 
dibular incisor 5-6 dentate; left lacinia broad, S-dent- 
ate, vv'ith 1 short proximal blade; right lacinia short, 
thick, apex >vilh 3 small teeth, three distinct proximal 
blades in spine row. Maxilla I short, thicks apices 
strongly oblique; palp short, thick, with short apical 
setae, medially sited. Maxilla 2 talk inner plate not 
discernible. Maxiltiped palp, segment 3 subtriangular, 
extending beyond basis, apex seiulose. 

Gnaihopod L segment 3 distinct, segment 4 with 
small free anterior margin; segment 5 subtriangular, 
with small posterior lobe; propod shallow -ovate, palm 
oblique, concave, with weak hinge-tooth and strong 
rounded posterior palmar tooth; dactyl stroiigly curved 
disially finely pectinate, unguis distinct. Gnathopod 2 
slender; segment,! fused with segment 2 and segment 
5 with 6; segment 4 with small anterior free margin; 
propod elongate, palm sharply concave, with strong 
acute hinge and [Msterior palmar teeth; dactyl large, 
very strongly curv^ed. 

Peraeopods 5-7 slender; basis stouL slightly longer 
than wide, hind margin distal ly with small adhesion 
spine; segment 3 nearly totally fused with 2=, segment 4 


elongate, with long free margins of which anterior 
margin is variouslytooth-!ikedistally:segment5short. 
subtriangular, poster lobe extended as strong curved 
adhesion tooth; propod slender, parallel -sided: dactyl 
very large, strongly hook-shaj^ed. 

Pleopods (male) rounded, distal notch indistinct. 
Penes large, slightly curved inwards. 

Remarks: Neocyafnas seems closest to / 50 cya;TOj but 
differs in its 2-segmented antenna 2, fasciculate cOXdl 
gills, but lack of accessory gills and lack of maxilli- 
pedai palp in adults. Several other differences in form 
of gnathopod s, mouth parts, and form of fxiraeopods 
are also noteworthy. 

Plaiycyamus 1870 

Type species: ifiompsoni (Gosse, 1S55) 

Liiiken 1870. 

Species: Platycyamus paviscutaius Waller, 1989. 
Diagnosis: 

Bexly slender, widest at peraeon segment 5; seg- 
ments 3 & 4 narrowed, each with single ventro-lateral 
adhesion spines; peraeon segments 1 & 2 distinct; 
segments 6 & 7 not fused; segments 5 -7 each with 
single pair of ventral adhesion spines. 

Head short, broad. Antenna 1 short, 4- segmented. 
Antenna 2 small, 4-segmented, sexually dimorphic. 

Mouthparts modified. Upper lip apically rounded. 
Lower lip, outer lobes broadly separated; inner lobes 
fused. Mandibular molar a rounded mound, lacking 
proximal seta; left lacinia 5-dentate, right lacinia trifid. 
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Fig* 24. N€ocyamus pkysetem (Pouchct, 1888). Male (7.8 miti); female (6.0inm?) 
ex Physeter macrocephalus, off west coa^i of Briiish Columbia. 
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Fig. 25. Plaiycyamus Jlaviscutatus Waller, 1989. Male (9.0 mm, 
ex Berardius bairdi (giant boUlenqse whale), off B. C. coast. 
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F^. 26. Platycyamus ihompsQni (Gosse, 1855) (mouthparts and abdomen), ex H yperoodon 
ampuUams (bottle-nosed whale). North Sea (after Wolff 1958; Inset: after Leung 1967).^ 
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incisor 5-cuspaTe; i-3 blades on each side. Maxilla L 
outer plate with 6-7 apical spine-teeth. Maxilla2, i nner 
plate fused within outer plate. MaxJlllped small, 
lacking palp; segments exceeding basi s, apex set ulose. 

Gnathopod 1 6-segmented; palm short, vertical; 
dactyl strongly curv'ed, unguis not clearly demarcated. 
Gnathopod 2 medium strong, appearing 5-segmented; 
propodal palm short, vertical. 

Coxal gills short, double, on peraeon segments 3 & 
4; accessory gills lacking. 

Peraeofxxts 5-7 stout, 6-segmented. segments long; 
basis and segment 3 w'ith spinose antero ventral proc- 
ess; dactyls large, strongly curved. 

Male penes large, curved. Pleopods markedly sep- 
arated di stall y. 

Kemarkst The two described species differ in several 
respects especially mouthparts and peraeopods, but are 
here considered congeneric (compare Rgs. 25 & 26), 

Consideration has also been given to recognition of 
PlaiycyofTiits and Syncyamus as distinctive at the sub- 
family jevci. Both genera differ from most other 
members of family Cyamidae in having: (1) peraeon 
segment I not fused to the head and'or fused wi th per- 
aeon segment 2; (2) peraeopod 1 large, attached to per- 
aeon segment I Or to fused peraeon segments 1 & 2; 
propod with vertical toothed palm. 

How'ever, recognition of a subfamily taxon depends 
mainly upon interpretation of the morphological rela- 
tionships of peraeon segment 1. If it represents a 
primary separation of the peraeon from the head region, 
as in gammaridean amphipods, then the character state 
may be considered fundamentally pksiomorphic. On 
the other hand a secondary detachment from the "clas- 
sical” caprcllidcan head region might be considered a 
synapomorphic or autapomorphic condition. How- 
ever. cognizant of current limited knowledge of the 
ectoparasiic fauna of several potential host ziphiid and 
delphniid whale species, subfamily level characteriza- 
tion at this time is here considered premature. 


Platycyamus flaviscutatus Waller, 1989 
( Figs. 25) 

Material examined: 

Off west coast Vancouver I., B. C., ejL Baird's beaked 
whale (Berardius bairdi), G. C. Pike coil., 28 July, 1953 - 1 
male (9 mm),slide mount, 1 female, (sent to J. Mohr (USC), 
i dentif j ed by Mohr as Plaiycymms thompsonr. sen from D r. 
Yuk-Maan Leung, 23 Aug. 1964 (PBS B8-64), CMN colls. 


Off California, coast . e\ Benirdilis biihdii (no Olhcr 
data) - 1 speciroett (menuonod b) D. Rice), 22 Oct., 1965, 
CMN collections. 

Diagiiosts; Male (to 9,0 mm); 

Body slender, widest at peraeon segment 5. Peraeon 
segment 1 small ; peraeon 7 narrow'; peraeon 5-7. ven- 
tral spines strong. 

Antenna 1, segments I -3 subequal ini eng th.Antenna 
2, segment 1 broadest; segment 2 w'ith fine curly medial 
setae (male). 

Mouthparts: Upper lip apically rounded, nearly 
smooth. Lower lip, margins smooth. Maxilliped, 
segment 3 weakly setose apically. 

Gnathopod 1, basis withantero-distal rounded proc- 
ess; segment 5 with short posterior lobe: palm of 
propod very short, sharply concave; unguis faintly (or 
not) demarcated. Gnathopod 2, basis similarly with 
aniero-distal process; segment 4 large; palm of propod 
small, sharply concave, vertical, palmar teeth large. 
Coxal gills short, thick, posterior pair largest. 
Peraeopods 5-7 slender; basts elongate, lacking ad- 
hesion spines; segment 4 larger than 5; propod don- 
gate-ovate, with slight distal palm; dactyl strongly 
curved, 

Male pleopods deeply incised apically. Ptenes large, 
diverging apically. 

Female (6,0 mm); Coxal gills, apices acute, Brood 
lamellae, inner margins incised, sparsely setose. 

Remarks; Plaiycyamus Jlavisculalus is similar to the 
North Atlantic species Piatycyamus tluimpsoni (Fig, 
26), that occurs on the bottlenose whale, Hyperoodon 
ampu!Ia.Tus. Differences how'cver, may justify sub- 
generic or possibly generic distinction, 

Syncyamus Bowman, 1955 

Type species: S' v«cya»itf.r/ti'cudorcue Bowman, 1955; 
Bowman 1958; Leung 1967. 

Species: Syncyamus aequus Lincoln & Hurley, 1981; 
Marinlello et al. 1994; Syncyamus chelipes (Co-sta. 
1853)?; Bowman 1958. 

Diagnosis'..Body short, small, broad, widest at peraeon 
segments 5 & 6; peraeon segments 1 & 2 appearing 
fused, demarcated by anterolateral marginal notch; 
peraeon segments 3 & 4 narrowed in male, each with 
paired ventral adhesion spines; peraeon segment 6 & 7 
dorsal I y fused; peraeon segments 5-7 each with paired 
ventral adhesion spines. 
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Fig. 27. Syncyamus pseitdorcae Bownrnn, 1955. Male ( 4.0 mm); female (4,8 mm) 
ex Pseudorca crassldem. Gulf of Mexico (after Bowman 1955). 


Antenna I vety s}K>rt,4-segmented; antenna 2 min- 
ute, 2-scgmciitcd, 

Mouthpaits modified. Upper lip slightly incised 
apicaliy. Lower lip, outer IoIks appro.\irnating dist- 
ally; inner lobesfused. Mandible, incisors multidenl- 
ate. otherwise undescribed.. Maxilla L outer plate 
with 6 or 7 apical spine-teeth. Mfutilta 2, inner plate 
fused totally within outer plate. Maxilliped.s fused 
basally, each a low conical mound; segment 3 and palp 
lacking. 

Gnathopod 2 medium large and stout, S-segmented; 
propodal palm distinct, vertical; dactyl strongly curved, 
not pectinate, unguis not distinct. Gnathopod 2 stout, 
powerful, 4-segmented; propodal palm distinct, verti- 
cal. 

Coxal gills single, short, thick, tapering, on peraeon 
segments 3 & 4; a single pair of accessory gills present 
in male. 

Peraeopods 5-7 short, stout, powerful, appearing 5- 


segmented, segments 2 & 4 with antero-vcntral adhe- 
sion spines, 

Mai e pene s stout, taperingdistaliy diverging slightly. 
Pleopods shallowly, separated disially. 

Remarks; The definition of this genus is problemati- 
cal. Bowman’s orglnal figures of the type species 
Syncyamu?! pseitdorcae, reproduced here (Fig. 27), 
indicate that gnathopod I is attached to fused peraeon 
segments 1 & 2 (demarcated by anantero-latera! mar- 
ginal notch). Comparable figures for S. aequus (lin- 
colnandHuricy l98l;Marinielloetal. 1994) show' the 
lateral marginal notch, but are otherwise ambiguous; in 
the ventral view of the male, the point of attachment is 
not shown; in the female, the ptsnt of attachment is 
indicated as the head proper, despite any suggestion of 
a posteriorly broadened head region. To clarify this 
problem, careful re-examination of type material is 
recommended. 
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Syncyamus species 

Bowman, l95S'.L^ung, 1970a;Linco)n& Hurley 1981. 
Material Examined: 

Medi [eTranean Sea (local i ly indet.), Detph inns defp/iis 
- 3 specimens (idenufied by L Mai^olis for Dr. Galljen, 
Dec. 1966 & Aiig. 197 1 : specimens sent lo Dr. Leung May 
18, 1971). 

Off Pacific coast of Mexico (locality indet.), £}LTnrsiops 
sp, * 2 specimen.s, identified for D. Ricc, March, 1965, (Sec 
Leung 1967, p, 280 & 1970, p. 244.) 

Guadalcanal (locality tndcL), ex D eiphittus delphis - 5 
specimens (idetilified for Tortocn Woiff, February, 1964, 
specimens sent to Dr. Leung , May 18, 1971). 

Remarks: 

Material of Syncyamus sp.. examined by Dr. Marg- 
olis in 1964, was no longer available for the current 
study. Species of Syncyatnus occur maini y on warm- 
waterdolphins (TableLp. ll0;Bowman 19SS)ajidare 
unlikely to be collected in the northeastern Pacific 
region, north of California. 

Scuiocyamus Lincoln & Hurley, 1974 
(Fig. 28) 

Type species: Scurocyamus parvus Lincoln & Hurley, 
1974, 

Species: Scutocyamus aniipodcnsis Lincoln & Hurley. 
1980. 

Diagnosis; Male (2.4 nun) 

Body small, short, stout; widest at peraeon segments 
5 & 6; peraeon segments 3 & 4 small , fused, narrowed 
in male; segments 6 & 7 fused dorsally. Peraeon 
segments 5-7 ventral adhesion spines. 

Head very short. Antenna 1 very short. 3-segmented. 
Antenna 2 minute. 2'SCgmented. 

Mouihparts: Upper lip slightly notched apically. 
Lower lip, outer lobes moderatey separated; inner 
lobes fused. Mandibular molar small, rounded, lack- 
ing proximal seta; incisor 5-cuspatc; left lacinia 2-3 
dentate, right lacinia bifid? 1-2 blades on each side. 
Maxilla I , outer plate with 6 apical spine-teeth. Max- 
illa 2. inner plate fused within outer plate . Maxiiliped, 
basal segments fused, lobe subacute, segment 3 and 
palp lacking. 

Gnathopod 1 very small, 5-segmented; propodal 
palm lacking; dactyl Irregularly pectinate distally, 
(cOTnbs of teeth), unguis not defined, Gnathopd 2 
short, thick, powerful, appearing 3- segmented. 

A single pair of coxal gills on each of peraeon seg- 


ments 3 & 4, held crosswise; accessory gills lacking. 

Peraeopods 5“75hort, stout, Ssegmented; segments 
2-5 each with 1-2 ventral adhesion spines; dactyl 
strongly curved. 

Female (ov.) (3.1 mm). B rood lame! 1 ae fri n ged w4th 
short setae. 

Remarks: The genus Scutocyamus exhibits mainly 
apomorphic character states, its members are ecio- 
paiasitlc on small, fast-swimming Delphinoidea. espe- 
cially dolphins of the genera Lagenorhynchus and 
CepkulorhyfKhiiS in the North Atlantic and North 
Pacific regions. In the short, squat powerful body 
form and fused peraeonal and limb segments 5cido- 
cyamus superfically resembles the apomoqjhic genus 
Syttcyamus whose species occur on other types of 
Delphinoidea (see Table 1 and DiscussicMi). 

Discussion ond Conclusions 

The species of cyamid amphipods and their re- 
corded cetacean hosts, treated in this study, are listed in 
Table I (p. 1 10). Some of these have been previously 
recorded from the northeastern Pacific region (*), or 
are expected to occur there Ixcause of the known 
distribution of host whale species (!}, The latter in- 
cludes Orcinocyofnus orcinus. hocyatms kogiae, Syn- 
cyamus pstudorcac, and possibly Scutocyamus spp. 
which are ectopamsitic on cdd-w'ater dolphins (e.g., 
Lagenorhynckus). However, two species, Cyamus 
(Mesocyamus) mesoruhraedon, and C, (Apocyatnus) 
eschrichti, proved new to scicncc and two others, 
Cyamus (Mesocyamus) orubraedon and Cyamus 
(Cyamus} monodoniis are apparently new' to the re- 
gion. Further new disiributional records may be 
anticipated through close examination of little- studied 
host w' hales, including the common Orca, DalFs, and 
Harbour porpoises. However, new records from large, 
slow-moving, commercially valuable whale species 
(rorquals, right whales) are much less likely. Closer 
attention might be paid to ectoparasites of stranded 
ziphioid whales, and smaller whale species that are 
held captive in marine aquaria. 

The evolutionaiy history of the cyamid amphipods is 
inextricably inter-related with that of the host Qstacca. 
Ancestral Cetacea almost certainly became aquatic 
prior to the evolution of the Cyttmidae from an ances- 
tral group within the Amphipoda Capreliidea. In 
attempting to reconstruct these events, we may first 
examine the possible ancestry and phylogeny of the 
Cyamidae within the Caprellidea, followed by a "best 
consensus" phyleiic grouping of families within the 
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Fig, 28. Scuiocyamus parvus Lincoln & Hurl«yr 15^74, Male ( 2.4 mm); female ( 3.1 mm), 
^ Lagenorkynchus albirostris, North Sea. (after Lincoln 8c Hurley, 1974). 
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TABLE L Whale lice (Cyamidae) and hosi Cetacea mainly of the northeastern Pacific marine region, 


Family Cyamidae 

Region 

Host Whale Species 

Cyamus {Cyamus} cett (L.) Lamarck, 1801 

P-A-At 

Bowhead. Gray 

Cyamus {C.) (Lilt ken, 1870) 

P (Ber)-A -At 

Beluga, narwhal 

Cyom«j;(C.) ovaiis R. de Vauzfeme, 1834* 

P (SE AL) 

N, Right whale {B.glacialis) 

Cyamus {C.) erraiicus R,deVau7feme, 1834* 

P(BC) 

Balaena glacialis 

Cyowiwj. (C-> gfacilLs R. de Vauifeme, 1834* 

P (SE AL)-At 

N. Right whale (B. glaciatisi 

Cyamus {Poracyamits} Liltken, 1870* 

P-A 

Megaptera Havaeatigliae 

Cy'amus {P.} baloenopterae K. H, Barnard, 1931* 

P-At 

Balaenoptera spp. 

(blue, fin, minke, etc.) 

Cyatnusf Mesocyamu^'i cdiculontis MargoIi&> 1954* 

, P (BC)-At 

Physeier macmcephalus 

Cyamus {M-i orubra^don Waller, 1989 

P 

BerardiuS haifdii 

Cyamus (M.) mesorubraedon n. sp. 

P 

Pkyseter fnacrocephalus 

Cyamus (AfX)cyatnus} scatmnom Dali, 1872* 

P (AL-CAL) 

Eschrichlius robustus 

Cyamiis (A.) eschrichtii ii, sp. 

P (Be - S, Ca!) 

Eschrichtius robustus 

Cyamus (A.) kessleri Brandt, 1872* 

P(AL-CAL) 

Eschrichtius robustus 

Orcinocyamus orcini (Leung, 1970)! 

P (BC+?}-At 

Orcims area 

iWeocyamus physeteris (Pouchet, 1888)* 

P(SE AL-BC) 

Physeter 

Phocoenaides (ruei? 

Jsocyamus delphini (Guerin-Merieville, 1836} 

P(AL-CAL) 

Delphifius, Stem 

Globicepkaius 

hocyamus ghhicipitis (Liitken, 1873) 

P-At 

Globicephalus 

/5f>t.7a/nwji kogiae Sedlak-W^cinstein. 1992! 

P{Ausir) 

Kogta breviceps 

hocyamus spp, (Bowman 1955, 1958)! 

P 

Pboecenoidi'S sp. 

Piatycyamus flaviscuiaius Waller, 1989* 

P 

Serardius bairdii 

Platycyamus tfiompsoni (Gosse, 1855) 

At 

Hyperoodon (unpuUams 

Syticyamus pseudorcae Bowman. 1955! 

At.P 

Pseudorca crassidms 

SyfKyamus aequus Lincoln & Hurley, 1981 

SAt 

Detphinus delphis 

SyncvitrnMS sp. (Bow'man 1955, 1958)* 

P 

Tursiops, Grampus 

Stenella 

Scutocyatnus parvus Lincoln Hurley, 1974! 

P-At 

Lagenorhynchus 

aibirosiris 

Scutocyamus antipodiensis Lincoln & Hurley, 1980 

P-At 

Cephalorkyncims 

hectori 


Cetacea, and finally compare the two phylettc family 
classifications for possible correlative similarities. 

Laubitz ( 1993) was one of few who attempted to re- 
late family Cyamidae toother family groupings with- 
in the Caprcllidea (Rg. 30). She viewed the Caprell- 
idea as a polyphyletic group encompassing 8 distinct 
families. Four families were grouped within a ”Para- 
cercopidae" lineage, presumably derived from a 


leucothoid ancestral type. The other four families were 
grouped within a ’’Caprogammaridae" lineage that in- 
eludes the widely dominant pan-boreal littoral marine 
family Caprellidae, presumably derived through a 
corophi-oidean ancestry'. The first grouping is mor- 
phologicallydistinguishedbyamandiblewith6-tootbed 
incisor, variable setal row, and lacks a molar; maxilla 
1 ha-s 6 spiniform apical “setae'’ (spine-teeth) and the 
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Fig. 29. Selected characters and character states of family Cyamidae in comparison with ihose erf 
major family groupings wiihion Caprellida (after Laubiti. 1993). 
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Fig. 30 Representation of hypothetical lines of evolution within Caprellidae (after Laubitz 1993). 


Tnaxslliped has a distinctive (larger) inner plate. In the 
second group, the mandible has a 5-cuspate incisor, a 
sctal row of no more than 3 blades, and a strong molar 
process; moreover, the outer plate of maxilla 1 has 7 
apical spine-teethand the outer plate of the maxilliped 
is the larger, 

However, in examing these characters and character 
states over a broad range of species and genera of 
Cyamidae studied here, these correlations arc not im- 
mediately apparent and/or encounter many exceptions, 
In balance, more cyamids appear closer to the Capro- 
gammarid line in having a Sdentate incisor, few blades 
in the setal row. and a molar that is variously reduced 
but present, and plesiomorphically bears a pro.ximal 
molar seta. As often as not, maxilla 1 bears 7 apucal 
spine-teeth (plesiomorphic?), and the outer lobe of the 
maxitliped may occasionally exceed the inner lobe. 

Other evidence suggests that cyamids were more 
probably derived directly from the caprogammarid 
line. Thus.gnathopod 1 of cyamids (Fig. 29, p. 1 1 1) is 
clearly hatchet-shaped and the dactyl straight; also, the 
abdomen is very similar to that of the genus Capreiia. 
Moreover, the ancestral cyamid would almost certainly 
ha%’e occurred in the shallow littoral zone wherein 
chances of “fouling” an ancestral whale species w'ould 
presumably have been relatively liigh. By contrast, 
members of the Paracercopidac line are more frequent 
in sublittoral depths where an air-breathing ancestral 
whale host was less likely to occur. Lacking fossil 
evidence, and''or rDNA genetic analogs, the question 
ot‘ cyamid deri vati on with! n suborder Caprel I i dea there- 
fore remains problematical. 

The arrcesiry of the Cetacea has Ixten summarized 
neatly by Berta &Sumich{ 1999). Fossil physcieroids. 


ziphioids, and mysticetids occur somewhat further 

back in Tertiary times than do the delphinoids- Mor- 
phological, fossil, and rDNA evidence suggest that the 
Physeteroidea are more closely related to the primitive 
Mysliceli that to the advanced Delphinoidea. 

The phenogram of character state si mi lariti es w i thi n 
genera and subgenera of family Cyamidae (Fig. 3 1) is 
derived by modified cluster analysis (see Bousfieldand 
Shih 1994), This methodology may be considered 
semi-phyletic since the “states'' of 24 selected charac- 
ters are ordered phyletically, viz., plesiomorphic = 0. 
apomorphic = 2, and intermediate = 1. Selected 
characters encompass peraeon segments (3), head (3), 
mouthparts (9), gills (2), and gnathopods and peraeo- 
pods (7) (details available on request). 

The "plesio-apomorphic" (P.-A.) index for each 
taxon is derived by totalling the ordered values for each 
of the 24 characters, with a maximum value of 48. 
Thus, subgenus Cyamus is here considered the most 
primitive taxon (P.-A. index =11), and Scutocyamu^ 
the most advanced (P.-A. Index = 43), with other taxa 
intemediate. The separate treatment of the three "spe- 
cies" of /jocyamuj appears justified by their character 
state differences; these are of a magnitude similar to 
those separatingthesubgeneraofgenus Cya/nwj. The 
new' genus Orcinocyamus\5 nearly as distinct from the 
/sijcya/nus complex as is the genus f^^ocyatnus. The 
genera Platycyamus and Syncyarnus seem naturally 
(but distantly) related. Scutocyamus would appear 
relatively closely similar to Syncy'amus, but the homo- 
plasious nature of these similarities is suggested by the 
dotted connecting line. 

The phyletic ''trees” of both cyamids and whales 
(Figs. 31, 32) may now be compared. In general the 
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Fig. 31* Phenogram of hypothetical relationships between genera and subgenera of Cyamidae, 



Fig. 32. Hypothetical relationships of extant mysicedd-odontocetid whales based on 
(a) cyto chrome b sequence data; (b) morphological data (after Bena & Sumich 1999). 


correlation is reasonably good. Thus, species of the 
primitive genus Cyam«j(and subgenera) occur mainly 
on the primitive Mysticcti, some on the primitive 
Odontoceti (Ziphiidae, Physeteiidaevand Monodont- 
idae), but none on the advanced Del phi noidea. On the 
other hand, the advanced ectoparasitic genera 
(hocyantus, Orcirtocyamus, Scutocyamus and 
5>i/Jcy<U7ius) occur only on the Odontoceti and not on 
the primitive Mysticeti. 


Further analysis of the relationships between 
supergroups and families within the Cetacea (Fig. 32) 
provides a basis for comparison with the phyletic 
classification of cyamid ectoparasites. Berta and Sum- 
ich (1999) indicate that the Physeteridae and Ziphi- 
idae, having modified double blowholes, are more 
closely related to the Mysteceti, having double blow- 
holes (primitive condition), than to the Delphinoidca, 
having single dwsal blowholes (advanced condition). 
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The former are host to species of the primitive genus 
Cyti^w^and tite intermediate genera Neocyamus ^.nd 
Plaiycyamus whereas the advanced Delphi noidea are 
host to the more advanced cctoparasitic genera Orc- 
mocyamns. hocyiiMus, and Syncymnus, 

Although discovery of new species of c yam ids con- 
tinues slowly, partly because of a current moratorium 
on the whaling industry, the known occurrence of 
cyainid ectoparasites on Cetacea remains relatively 
low, Thus^ although the mammalian order Cetacea 
contains 76 extant species (Berta & Sumich 1999), 
cyamid ectoparasites have been recorded from only 34 
host species (Leung 1967: Lincoln & Hurley 1981; 
SedlakAVeinstdn 1991, 1992; Waidle ei ah 2000). 
This constitutes only about 40% of the total cetacean 
fauna . Noi surprisingly .the known frequency is much 
higher in the more commercially valuable Mysticeti 
(i.e., from all but one of the 11 host species {90%)1 
w'hereas only 23/65 species of Odontoceti (32%) are 
known to harbour cyamid ectoparasites. 

Some reasons for these low frequency levels may be 
historical. First and foremost is the low commercial 
value of the smaller cetacean species, so that most were 
not taken or examined during the “heynJay’' of the 
commercial whaling indiistry^ Many odontocete spe- 
cies, especially among the 19spccic.s of beaked whales^ 
are very rarely stranded or taken in oceanic long-lines, 
and are fast -moving and diiUcult to capture, even for 
use in marine aquaria. Thtss, material of cyamids from 
common fast-swimming coastal whales of British 
Columbia, e.g.. the closely related Dali ‘s and Harbour 
porpoises, and the long-lived Orca (see Hoyl 1990; 
Spalding 1999) have been unavailable to the authors to 
dale. Concerning known host species within the Myst- 
iceti, the frequency of occurrence cf cyamid ecto^ 
parasites may be as low- as 4% (as recorded on flensed 
rorqual species at whaling stations) and therefore may 
he overlooked by collectors. Lincoln and Hurley 
{ 1974. 1980) opined that because some species of ecto- 
parasites (e.g,, Scutocyamtis parvus) are very small and 
occur only around genital organs and blow holes, they 
are likely to be overlooked by all but the most careful 
collectors. About ten species of whales (within 
Platan! stidae, Pontoporiidae, Iniidae, and Lipotsdae) 
are restricted mainly to fresh waters of India. Braiil, 
and China, presumably posing intolerable physiologi- 
cal limitations to ectoparasitism by cyamids of strictly 
marine ancestry. 

As noted above, some species of w hales (e.g., Meg- 
apiera) apparently carry only one species, whereas 
others (e.g,, Eschrichtius, Bala&na my:sticetus, Phys- 


eter] transport at least three species of cyamid ecio- 
paiasites. Collection data in the literature are sparse 
and inexact, but suggest that ectoparasite species may 
"partition" available surfaces and largely avoid inter- 
specific competition. Thus, Waller ( 1989) notes that 
Plarycycunus flaviscuiatis occurs generally but singly 
over the body surface of Berardius, whereas Cyamus 
oruhraedon is clustered around the tip of the .\iphiid 
whale's lower jaw. Regrettably, notes of this type 
concerning cyamid material taken from Eschrichtius, 
Physeter, and Eubalaetta glacialis. whales that are 
know to carry at least three ectoparasite species, were 
seldom provided by the collectors. 

Finally, the uneven quality of taxonomy of ^omc 
species of cyamids, some of which have been recorded 
from widely di sparate groups of odontocete hosts, in- 
dicates that closer examination of ectoparasite mate- 
rial is needed. For the present, how ever, we may con^ 
elude that knowledge of cyamid-celacean speciation is 
insufficient for close interpretation of the phyietic 
classification of one group in terms of the phylctic 
classification of the Other. 

Concltiisions 

Some 24 species of cyamid amphipods were treated 
systematically of which two were new^ to science, and 
6 others were new ro the northeastern Pacific region. 
Twronew subgeneraw'ere erected within gcnus^Cv^i/tti/.i 
to encompass the diversity revealed by detailed exami- 
nation of characters and character states. 

The origin of family Cyamidae with the Caprellidea 
is problematical . Morphological evidence provided by 
character states across the present wide spectrum of 
cyamid genera and species of the study does not suf^ 
port current view $ on the subject. 

In generaL the phyietic classification of the Cyam- 
idae corresponds reasonably closely with that of the 
Cetacea, An ordered character-state (semi -phyietic) 
phenogram of cyamid relationships (Fig. 31) suggests 
that phyietic relationships of cyamid genera and spe- 
ci es corresponds to those of the host w hal e laxa (cf . Ft g . 
32), Thus, members efthe most pri mi five genus, Cyamus 
(and subgenem) occur mjiinly on the most primitive 
groups of w^hales (Mysticeti) and none on the most 
advanced group of Odontoceti (Del phi noidea). Con- 
versely. advanced genera of cyamids are found only on 
the advanced Odontoceti . 

The cyamid fauna of the world is yet insufficiently 
studied to facilitate critical use df the group as a 
potential guide to the origin and evolution of the 
Cetacea. 
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Table 11. 

Abbreviations for Figures? 

A1 - 

antenna ] 

A2 - 

antennn 2 

ABD ' 

abdomen 

ACC - 

accessory 

ADHES - 

adhesLort 

BRPL- 

brood plat4?s 

COX - 

eoxal 

DORS - 

dorsal 

GEN - 

geniial 

CNI - 

gnuthopod 1 

GN2 - 

grioltiopod 2 

HD 

head 

JUV - 

juvenile 

LAT - 

lateral 

LFT - 

left 

LL 

lower lip nabiom) 

MD 

mandible 

MXl - 

maxilla 1 

MX2 - 

maxilla 2 

MXPD - 

maxilLiped 

P5-7 - 

peraeopods 5, 6^ 7 

PEN - 

ptnh 

PER - 

peraeon segment 

PLP - 

l*alp 

PLPD - 

pleopod 

RT 

right 

SP 

spine 

UL - 

upper Mp{labrum) 

X 

magniHcd 



DALL'S PORPOISE 

Phocoenoides dalli 


